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RKPORT OF THE STATE GEOLOGIST. 



To His Excellency Moses Wisner, 

Cfovemor of the State of Michigan : 
I have the honor to submit herewith, the Report required of 
me by the terms of the Legislative act, approved February 15, 
1859, and entitled " An act to finish the Geological Survey of 
tiie State." Thia Report is intended to set forth the progress 
of the geological survey during the years 1859 and 1860. 

Allow me, in communicating this Report, to acknowledge tha 
many pergonal kindnesses received at your hands, and the ap- 
preciative interest which you bavo always manifested in the 
progress of the work. Whatever useful results may be here 
embodied, are due in no small degree to your connexion witb 
the origin, and energetic prosecution of the survey. 
I have the honor to be. 

Tour most obedient servant, 
A. WINOHELL, 



Ann Arbor, December 31, 18G0. 
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INTRODUCTION. 



SKETCH OF THE HISTORY OF GEOLOGY IN MlCeiflAK. 

Before entering upon the consideration of the Bubjects strictly 
belonging to this Report, a brief notice of what has heretofore 
been done in developing the Geology of Michigan, will undoubt- 
edly be acceptable to the people of our State. 

The explorations and discoveries of the Jesuit Missionaries, 
prosecuted for many years along the borders of the groalt Lakes, 
may be passed over as too remotely connected with the history 
of Geology in Michigan, to justify their introduction into the 
present report. The record of the wonderful labors and suffer- 
ings of these early christian missionaries, may be found embod- 
ied in the numerous volumes of a work entitled, " Relations de 
ce que s'est passe de plus remarquable aux Missions dee perea 
d© la corapagnie de Jesus, en la Nouvelle Franco."* A con- 
densed sketch derived from this source, is given in Foster and 
Whitney's " JReport on the Geology and Topography of a portion 
of the Lake Superior Land District, in the State of Michigan, 
Part I." 

The existence of copper in considerable quantity, upon tho 
shores of Lake Superior, had all along attracted the attention 
of the Missionaries, The first mention made of the occurrence 
, of this metal is found in tho Kelation for 1659-60. The first 
mining enterprise of which we have any account, was superin- 

LTO old work l» In ths poBBession or Jadgo Campbell, Prcf. 
nrccs of inforiBatloii tBlatiTe lo this porlol are "Ttavola 
tho norld," Saj. Vol. n., LondMi.lTas. "Early Jceult 
!. WiUlam Ingraham KIpp ; New York, 1S«. " Lcttrai 
pceiDter, pp. »31-618, FBtbs, 1S46. Flit a kDcntledgo oC 
Whila. Booh further information nw bo lOuDd In the 
md " TbeTOZiot'ii EelatloBa de dlvars Toragei Our loos," 



id by Google 



6 EEPOET OP THE 

tended by Alexander Henrj', near tie forks of the Ontoiiagoa 
river, in 1111. 

The.exflorations of Alexander McEenzie, commenced in 
1189, extended over a portion of the shores of Lake Superior, 
and thence north-west, over the country whose waters flow 
into the Arctic ocean. In the account of his travels he speaks 
of the occurrence of " virgin copper" on the south shore of the 
lake. 

In the year 1800, during the presidency of the elder Adams, 
Congress passed a resolution,* providing' for the employment 
of an agent for the purpose of collecting information relative 
to the "Copper Mines" on the south shore of Lake Superior ; 
but it does not appear that this resolution was ever put in 
execution. 

In 1819, General Cass, under the authority of the Secretary 
of War, directed an exploring expedition which passed along 
the Southern shore of Lake Superior,']' and crossed over to the 
Mississippi. This expedition had among its principal objects, 
that of investigating the north-western copper mines; and was 
accompaniedby Mr.H.K. Schoolcraft in the capacity of mineral- 
ogist and geologist. Hia observations are recorded in bis " Nar- 
rative Journal of Travels from Detroit, north-west," &c., pub- 
lished in 1821. 

In the spring of 1 823, Major Long, acting under the ordere 
of the War Department, and accompanied by several scientific 
gentlemen, started on an expedition, the object of which was 
to explore the river St. Peters and the country situated on 
the northern boundary of the United States, between the Red 
River of Hudson's Bay, and Lake Superior. In returning, they 
coasted along the north shore of this Lake. 

In 1831 an expedition was sent out by the XTnitcd States gov- 
ernment, under the command of Mr. Schoolcraft, for the purpose 
of ascertaining the sources of the Mississippi river. Dr. Dou^ 
las Houghton was attached to this party, and he subsequently 



id by Google 



STATE GEOLOGIST. 1 

speaks of the aid afforded by the observationa made at this time 
ia tracing the fi-agments of copper to theiv piace in the rock. 

Nothing- further was attempted at elucidating the mineral 
resources of any portion of the territory, until the admission of 
Michigan into the Union in 1836, when the government at once 
proceoded to the organization of a general, systematic survey. 

The original act for the organization of the geological survey 
of the State was approved by Gov. Mason, February 23d, 1831.* 
It provided for a geological, zoological, botanical and topo- 
graphical survey. TJnder this act tlie following corps of officers 
was appointed. f 

Douglas Houghton, Geologist. 

Abram Sagor, Pvincipal Aaeistani, in charge of Botanical 
and Zoological Departments. 

S. W. Higgins, Topographer and Draughtsman, 

Columbus 0. Douglas, Sub-As ais taut. 

Bela Hubbard, Sub- Assistant. 

William P, Smith, Sub-Assistant in charge of Mechanical 
Zoology. 

Messrs. Douglas and Hubbard, daring the following years, 
were iPirst Assistants. 

On the 26th of January, 1838, Dr. Houghton presented his 
l^r8t Annual B^ort, a document of 37 pages, in which, after 
alluding to the topography of the State, he notices the several 
geological features of the Lower Peninsula under the following 
heads : " Upper Sandrock of the I'eninsula," " Gray Liniestrme," 
" L&w&r Sandstone or Qrayxmck Group,'' " Gypsum," " Bnne 
Springs," "Clay," "Sand," "Marl," "Bog Iron Ore," "Mineral 
Springs." Several pages ai-e devoted to the Brine Springs, and 
numerous interesting analyses of the saline waters of Michigan 
are for the first time published. 

On the 32d of March the GDvernor approved a new act, re- 
organizing the survey in more comprchonsive terms, and with 
more detailed provisions. ;{: 

" S6imWJuijrnall837,p. ISS. For tlie Act, see "laws ot Michigan," 1831, p. H. 
J" laws" lS3T-3,p.im 
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About the same date, acts were passed for tlie incorporation 
of the " Clinton Salt Works," and for the improvement of tlie 
State Salt Springs."* January 1, 1839, Dr. Houghton presented 
a special "Eeport in relation to Salt Spriogs/'f and on the 28th 
of the same mouth, a Report on Iron Ore in Branch County.J 
The same day the Legislature passed an " Act relative to Salt 



On the 4tli of February, 1839, Dr. Houghton presented his 
"Second Annual Bepm-t."^ This document, of 153pp., was 
made up as follows ; 

1. Geology, by Dr. Uoughton, 39 pp. " Noethern Paht or tub 
Peninsula." "Topography and Qenerd Character," "Bocks," "Ter- 
tiary Clays," "ShdlMarl," "Oypsum," " Change of Eleixdian. in 
the Woiers of the Great Lalces. Souiherh Paht of tee Peninsula. 
" Coal," " Salt Springs and Slate Salt Lands." 

2. Zoology, by Dr, Abram Sager, 15 pp. A syetematic cata- 
logue of the animals of tlie State, as far as observed. 

3. Botany, by Dr. John "Wright, 29 pp. A catalogue of the 
plants of the Stat« as far as observed. 

i. ToPOGBAPHY, by S. W. Higgins, 21 pp. 

5. Geology of Eaton, Ingham and Jackson counties, by 0. 0. 
Douglas, Assistant Geologist, 13 pp. 

6. Geology of Wayne and Monroe counties, by Bela Hubbard, 
Assistant Geologist, 30 pp. 

The Zoological and Botanical Departments wore suspended 
early in the year by the resignation of the officers in charge. 

On the 6th of January, 1840, the State Geologist made a 
report in relation to the Salt Springs||, and on tlie 3d of Februa- 
ry, presented his Third Annual Beporf^ of 111 pages, covering 
the following documents r 

1, Geology, by Dr. Houghton, 83 pp. A description of the 
Topography and Geology of that portion of the Upper Penin- 

*IaK8l88T-8,p. IBS- 
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eula bordering on Lakes Michigan and Huron, followed by a 
notice of the " Clay, Iron Stone and Bog Ores" of the Southera 
Peninsula. The rocka of the Upper Peninsula are liere ar- 
ranged under the two heads Pbimary and Sedimentary. Tlie 
latter are subdivided into Lov>er Lhneroch and Shales, and 
Upper Liirwrockn. 

2. TopOGKAPnY', by S. W. Higgins, 18 pp. 

3. Geology, by 0. 0. Douglass, 23 pp., containing " General 
Eemarks on the counties of Jackson, CalhouG, Kalamazoo, 
Baton, loDia and Kent," with considerable detail oa the rocka 
of the coal measures, which are divided iuto "Upper" and 
"Lower Coal Groups," 

4. Gbologt, byE. Hubbard, 36 pp. containing reports on Len- 
awee, Hillsdale, Branch, St. Joseph, Cass, Berrien, Washtenaw, 
Oakland and Livingston Counties, and embracing a systematic 
description of the various formations and economical products 
of these Counties ; a notice of the " Ancient Lake Ridge," and 
numerous practical suggestions on the use of Peat aud Marl. 

A Committee of the House of Eepresentatives reported on the 
reports of the State Geologist, at this session of the Legislature,* 
and the Zoological and Botanical portions of the act establishing 
the Survey were repealed. On the 28th of March, an act was 
passed relative to the maps of the State and Counties. 

The Fourth Annual Bepori of the State Geologist was pre- 
sented February 1, 1841. This Eoport embraced the following 
documents : 

1, Geologt, by Dr. Houghton, 89 pp. This was devoted to a 
description of the Topography, Geology and Mmerology of the 
country bordering on Lake Superior. The claasification of the 
rocks will be embraced in the table which follows. The report 
embraces a masterly discussion of the Mineral Veins of the 
"Trap, Conglomerate, &c.,"'and concludes with notices of the 
" Purs, Fish and Harbors of Lake Superior." 

2. LATiTcnEs AND Magneiio Variations, by Frederick Hubbard, 
Special Assistant, C pp. 
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3. Qeolooy, by 0. C, Douglass, 15 pp., devoted mainly to the 
general geology of the northern portion of the Lower Peninsula, 
bordering on Lakea Huron and Michigan. The geological 
seriea, aa here made out, will also he embraced in the table. 

i. Geolooy, by B. Hiibbai'd, S3 pp., devoted to a jjenerai 
resume of the geology of tire organiaed counties, with tables of 
the formations. 

5. ToPOQBAPHT, by S. W, Higgina, 26 pp., containing vaiuatale 
tables of magnetic variations, and of Ihe rise and fall of water 
ia the lakes. 

On the 4th February, Dr. Houghton presented a Report of 
the progress of the County and State maps.* 

Through the pressure of the financial crisis under which the 
State and country were still suffering, the Legislature was in- 
duced to curtail the appropriations for the continuance of the sur- 
vey. The Fifth Annuoi Report therefore, dated January 25th, 
1843,f is a brief paper of six pages, containing some notices of the 
geology of the western portion of the Mineral District of Lake 
Superior, surveyed by Dr Houghton in connexion with hie 
duties as Bounrlaiy Commissidcer Dr Houghton, not content 
that a woili. t) which ho hid devat^d -fo much labor, and for 
whi'.,h he had undergoat, so many piiv^tions, should he inter- 
iup(,ed ind j e haps frustnted by the supposed inability of 
the Stite t"! carry it on dpvi&ed m 1844, in connexion with 
Wdl im K. Burt, IjSii| , the pliu of connecting the linear 
snivels of the public lands of tht United States, with a 
1 gejlogical ind mmoralogical survey of the country. This 
pKn WIS fully set foith in a papej prepared and road by 
him befoie the Aesocntion cf American Geologists," at 
Washington, in that year. The immense advantages likely 
to result from such a survey, if successfully carried into exe- 
cution, were at once comprehended. The Commissioner of 
the General Land OfBce, having obtained a promise from Dr. 
Houghton to undertake the work, recommended to Congress an 

t Joint Doc.','l842,'p.'4sil. 
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appropriation for that pnrpose. Tliis was made, and t'.io survey 
commenced by Dr. Houghton.* According to the plan agreed 
upon between Dr. Houghton and Mr. Burt, the township lines of 
the tJppei' Peninsula were to be run by Mr. Burt, or under hia 
Bupervieion, while the snbdivisiona were to be made by other 
deputy surveyors— Dr. Houghton having the especial control of 
the whole. All rocks crossed by lines were to be examined, 
specimens taken, and the exact locality noted, while at the same 
time as much information as could be obtained, was to be col- 
lected in relation to the geological and topographical features 
of the country. The surveyors were to be accoropanietl along 
the lines by a special barometrical observer. This system had 
been fairly organized, and the field work of one season nearly 
completed, when his melancholy death by drowning, occurred 
during' a storm on Lake Superior, near Eagle river, on the night 
of Oct. 13th, 18i5.f This unfortunate termination of the survey 
was communicated to the Legislature by S. W.. Higgins, on the 
1th of January, 1846.| 

According to the plan entered upon, a full and minute report 
was to have been prepared and retnmed by Dr. Houghton, to 
the ofBce of the Surveyor General. On tlie decease of the head 
of the suiTcy, hie administrators employed Messrs. William A. 
Burt and Bela Hubbard, to compile reports on the geological 
results of the work for 1845, from the field notes of that year. 
Mr. Burt's Report was prepared from his own notes, and Mr. 
Hubbard's from those of Dr. Houghton. These two Keports§ 
raifold in an admirable manner the geological structure of the 
trap and metaphorpliic regions of Lalie Superior, and anticipate 
results which were subsequently worked out by the United 
States Geologists. The notes and maps of three townships 
were in Dr. Houghton's possession at the time of his death, and 
were never recovered. 

Thus ended tho first geological survey of our State — a work 

• Beo "Tha MlDeral Ecglou gf Lnka Supeilor," by Jueob aouglilon, Ji-. 

I Joiut Doo. 1S46, No. 12. ' 

^I'or my tuowledgs o( tJieso Eeporls I am onlitelj' ioilebtcd to tho work oS Jacob HousUlon, 
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inauguiated within a little moio than a year aftci hei admig- 
&ion into t!ip Union, and probPcatod, consequently, id tlie midet 
of the gioateat embaiiaasments But though the WOik was 
unavQidthly arduous foi the geologist, anil espensi\e fur the 
State, it fceived to acquaint the woild, at an early day, with 
many of the ■^ouices of oui mineral wealth, and to awaken and 
mamtam a lively desiie foi moie full and definite informition 
relative to the Ooal, Salt, Gypsum, Copper and Iron, of which 
the published Reporte of Progress had afforded hasty glimpses. 
Dr. Houghton's Report, published in 1841, furnished the world 
with the first definite information relative to the occurrence of 
native copper in place, on Lake Superior ;* and the promise of 
wealth now bo rapidly growing «p in that region, has been to 
a great extent created by the attent en dr'iwii m that direction 
by this Report of my lamented predecessor 

The subjoined tible setting forth the order of arrangement 
of the rocks of the State ts compiled ficro Dr. Houghton's 
Annual Eeporte and those of his a^b stints will perhaps snffi- 
■eiently extend, foi the present ocoisi n tins hi&torical reference 
to the foimer State Gtological bui\ey 

Succession of Strata %n Michigan, as published in 1838--41, 
Arranged in Descending order. 

SXSI. Recent Alluvions, (Hubbard, Rcp't 184!, p. 123.) 
.SXX. Ancient AUuvions, (lb. 120.) 
XXIX Erratic Block Group or Diluviuma, (lb. 115.) 
SXVIII. Tertiary Clays. (Houghton, 1839, p. 11 ; 1841, p. 43 ; 

Hubbard, 1341, p. 123.) 
XXVII. Brown or Gray Sandstone. (Douglass, ISiO, p, 6S j 

Hubbard, 1841, p. 130.) 
XXVI. Argillaceonu Iron Ore in thin included beds, (lb.) 
XXV. Ooai Strata, alternating with friable, slaty sandstone, 

and thick beds of black shale and slate, (lb.) 
XXIV. Red or variegated Bandstone. (Douglass, 1840, p. tO; 

Hubbard, 1841, p. 129.) 
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XXni. Gray and yellow sandstone. (Eubbard, 1841, p. 128.) 

Oil. Shales and coal of the " lower coal measures." (Doug- 
lass, 1840, p. 65 ; Hubbard, 1841, p. 126.) 

SSI. Blue, compact, slaty sandstone. (Hubbard, 1841, p. 
136.) 

SX, Gray limestone, or Upper Limerock— 14 ft. (Hwlibard^ 

1841, pp. 125-130.) Houglasa places this between^ 
the " Upper" and " Lower Coal," and says the Gyp- 
sum is above, or embraced in it. (1840, pp. 63-6t,) 
The Gypsum is alao placed abore by Houghton. 
(1839, p. 11.) 

KLS. Fossiliferons ferruginous eandatonea. (Hubbard, 1840,, 
pp. 81-88.) Thinned out at Grand Rapids. (Hub- 
bard, 1841, 1). 138.) Subdivided as follows : 
G. Coarse, quartzoso, yellowish gray sandrock, 30 ft.. 
P. Ash colored, or brown sandrock, with marine 
fossils, 15 ft. 

B. Ding'y and green, fineg-rained strata, with occasional 

fossils and ferruginous spots, 
D, Hard gray ati^atum of sandrock, 1 ft. 

C. Dingy-green, finegrained sandstone, intcratratlfled 

with slaty sandstone, and apparently with blue 
ciay shale, 15 to 20 ft. 
B. Yellow, fossilil'erous sandrock. Abounds in marine 
fossils. 20 ft. 

A. Finegrained sandrock, 

SVUI, Kidney Iron Formation, 45 ft, (Hubbard, 1840, p. 86 ; 
1841, p. 13; Houghton, 1840, p. 25.) Considered 
the bottom of the Carboniferous System. 

SVII. Sandstone of Pt. aux Barques. Passes south-west- 
and underlies the sandstone of Hillsdale county, 
though not exposed there. (Hubbard, 1841, p. 133.) 
Divided as follows ; 

B, Coarse sandstone or partial conglomerate. (Hub- 

bard, 1841, p. 130.) 
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A. Yellow and greoaiah aandatones. (lb.) The sand- 

stones XVII are euppoeed to be equivalent to the 
Ohio " Conglomerate" and " Waverly Sandstone." 
(nubbai'd, 1841, p. 132.) 
Clay Slates and Flags, of Lake Huron, 180 ft. (Hub- 
bard, 1841, p, 136.) Divided into 

B. Argillaceous sandstone, alternating with sandstone 

and clay slates. 

A. Blue clay slates and flags, with alternating gyp. 

sum beds and gypseons marls. These two (A and 
B) constitute the "Upper Salt Eock" {Hubbard, 
1841, p. 133). The gypsum of Grand Rapids ie 
placed here by Hubbard, (18^1, p. 133). 
Pt. au Ores and Mauistoe* limestone (Douglass, 1841, 

pp.102, 103). 
Soft, coarse-grained sandstones, 230 ft. (Hubbard, 
1841, p. 133.) Pierced at Grand Rapids, in the salt 
well of Lucius Lyon. The "lower salt rock" of 
Ohio, Va. and Mich. (lb. 133.) 
Black bituminous, aluminous elate, with pyrites (Hub- 
bard, 1841, p. 134). 

B. Light blue, argillaceous (Douglass, 1841, p. 1C2). 
A. Black, containing pyrites. (lb.) 

Limestone of Lake Erie, (Hubbard, 1839, pp. 88, 105 ; 

1840, p. 83 ; 1841, p. 134). Subdivided as follows: 

D. Oomiferoue limestone, (Douglass, 1841, p. 102). 

0. Thunder Bay and Little Traverse Bay limestones, 

(Douglass, 1841, pp. 112, ,103). 

(/) Blue silicious limestone, (Douglass, 1841, p. 

109.) 
(e) A confused mass of broken fossils, imbedded 
in clay. (lb.) 

(d) Vesiculated chert, colored with iron, (lb.) 

(e) Flaggy limestone in very thin layers. (lb.) 
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(b) Blue clay with iron pyrites. (Douglas, 1841, 

pp 109,) 
(ffl) Light blue liraestone. 
B. Black bituminous limestone. (Douglaa, 1841, pp. 

103, 103.) 
A. Blue limestone. (lb.) 
XI. Mackinao limestone, {Douglas, 1841, p. 102, 103,)— 

" Manitoulin Portion of Upper Limerock." (Hough- 
ton, 1840, pp. 19, 21.) 
X. FolypiferouH Fortioa of Upper Limerock. (Hougliton, 

1840, pp. 19, 21. 

IX. Pentamerus Portion ol' Upper Limerock. (lb.) 

VIII. Lower Limerock and Shales. (Houghton, 1840, p. 16.) 

TIL Sandy Limerock (Houglitou, 1S41, p. 20.) 

VI. Upper grey Sandsti^ne. (Houghton, 1841, p. 19.) Not 

conformable with next stratum. 
V. Lower, or Eed Sandstone and Shales. (Houghton, 

1841, p. 119.) 

IV. Mised Congiomerate and Sandstone. (Ib.)A 

III. Conglomerate. (lb. lT.)ri 

II, Metamoi-pbic Eocks. (lb. 16.)(i 

I. Primary Rocks. (lb. 15 )d 

Little mopG than a year after tlie suspension of the suiTcy 
uoder Dr. Houghton, Congress passed an act, approved March 
1st, 1841, embracing provisions for the geological exploration 
of the Lake Superior Land District, organized by the same act. 
Under this act. Dr. G. T. Jackson was appointed by the Secretary 
of the Treasury, to execute the required survey; 

After having spent two seasons in the prosecution of this 
work, he presented a report of 801 pages,* and resigned his 
commission. In the meantime, the survey was continued, and 
subsequently completed by Messrs. Foster and Whitney, United 
States Geologists. Their Report, of 224 pages, on the " Copper 
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Lands," was submitted as Part I., on the 15th of April, 1850* 
Part n., on the " Iron Region" and General Geology, waa sub- 
mitted JJovember 12th, 1851, and forms a volume of 406 pages 
and SSSV, Plates-t Messrs. Foster and Whitney were aided 
in the field work of the survey by Messrs. S. W. HOI and 
Edward Desor as first assistants ; by Mr. William Schlater as 
Draughtsman, and Mr, W. D. Whitney as Botanist. The fossil- 
iferous region was also passed over by Prof. James Hall, the 
paleontologist of Jfew York, whose observations and general 
conclueiouB are embodied in the Report, together with papers OQ 
the Geology of Wisconsin, by Dr. I, A, Lapham, and Col. Chas. 
Whittlesey. The latter also communicated important chapters 
on the " observed fluctuations of the surfaces of the Lakes," and 
"magnetic variations," with a "comparison of terrestrial and 
astronomical measurements." 

The examinations reported upon in Part II., extended around 
the entire Lake shores of the Upper Peninsula, as far as the 
head of GreenBay,and embraced the islands at the head of Lake 
Hui'on, from Mackinac to Drummond's Island. The groups of 
of rocks observed wore found to conform to the geology of New 
York and other States, and a parallelism was established, from 
the Potsdam Sandstone to tJie Upper Helderherg Group, 

No further public geological explorations were made with- 
in tlie limits of our State, until the commencement of the 
present survey. The mining companies of Lake Superior, how. 
ever, maintained a series of local explorations, which have con- 
tributed a vast amount of detailed information, destined to be 
of the greatest service in the compilation of a general report. 

During the legislative session of 1858, numerous petitions 
were presented for the completion of the geological survey of 
the State. The number was greatly increased at the session of 
1859, and, although the condition of the State Treasury was re- 
ported to be such as hardly to justify embarkation upon anyex- 
traordinary expenditures, it was finally deemed advisable to make 
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a commencement of the work of completing the geological survey, 
and preparing for publication ia a convenient and practical 
form, a Report upon tiie Geology of the State, drawn from orig- 
inal observations, and all other accessible souroca. The terms 
of the act approved February 15, 1859, were copied almost lite- 
rally from the original act of 1831 ; and the survey thus insti- 
tuted, possessed, of course, all the scope of the original under- 
taking. 

The following Report embraces only the results of the actual 
observations made during the past two seasons. It must be 
borne in mind, however, that the provision made for the prose- 
cution of this survey, has not as yet been such as to permit its 
complete organization ; and the heads of the principal depart- 
ments have only been employed during such time as could be 
spared from other and regular professional engageraenta. 
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CHAPTER I. 

OEGANIZATIOK OF THE SURVEY, AND PLAN 01' OPERATIONS. 

On the receipt of my commission, dated Maroli 9tli, 1859, 
■designating me to take the cliarge of the work provided for 
by the "Act to Finish the Geological Survey of the Stat«," 
approved February 15, 1859, I met you, by request, for the 
puipose of confcultdtion. upon a plan of operations adapted to 
the urcuffistanceb then existing. Besides the act just referi'ed 
to, a joint lesolution IkvI been previously passed, making an 
appropriition for the "publication of Dr. Houghton's Notes." 
An examination of surh sources of uiforraation as were acces- 
sible, h<id shown, howe^ er, at the time of our interview, that 
theie were no "notes" made by Dr. Houghton or his assistants 
which had not already been reported from, either by the ob- 
sciTers themselves, or in the manner provided for hy Dr. 
Houghton's administrators, except the field notes upon four 
towiishipa in the Upper Peninsula, which were lost at the time 
of the melancholy occurrence which terminated the original 
survey. It resulted, that the only further use which could be 
made of the "notes" referred to in tlie resolution, would be to 
work them up into a detailed report upon the geology of the 
State, as understood twenty years ago, before the geology of 
New York, Canada, and the Northwest, had contributed euch 
important aids to the proper understanding of the geology of 
our own State. While such a publication as this would be but 
a just tribute to the men who had labored and suffered for 
years in this great work, it was not deemed compatible with 
tlie interest of the State, nor conducive to the advancement of 
science, to prosecute the publication of Dr. Houghton's "notes" 
in all the details of a flual report, and immediately follow it 
with another report, already provided for, which should com- 
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plete the elucidation of our geology, and adapt it in all respects 
to our present wants and the present state of the science. This 
view seemed the more consistent, since any adequate report 
upon our geology t.uuld not fail to do justn^e to thi n tmes of 
those who were the pioneeib m yKlllg^l■i gcjlogy 

After the intervtl which hid eltjjspd smco tbo d,ite of the 
explorations made m the Lowet Pemusuia of the State it wdh 
obvious that a greit multitude of fi:^ta must hivo come to 
light, calculated to have a beaimg upon any final conclusions 
aa to the geological succession of our stiaLa il(.w nituial 
exposures of the undeilying locka had been djfecoveied new 
quarries had been opened, the working of coal and gypsum had 
actually commenced on a successful scale; and especially were 
new opportunities presented for the collection of fossOs — the 
language in which geological records are written. It seemed 
necessary, therefore, to undertake the same thing which had 
been undertaken by Massachusetts, by South Carolinia, Tennes- 
see, and other States. The ground was to be gone over again, 
for the purpose of posting up our collection of facts. The 
Lower Peninsula, as being least understood, was to receive the 
first reconno is sauce. Detailed examinations were to be made, 
only with reference to settling the geographical distribution of 
the coal, and resolving other questions of immediate economical 
importance. The report which follows, will show I trust, a 
satisfactory degree of success in making these determinations. 
The geological observers, in the progress of their work, were 
to embrace favorable opportunities for the collection of zoologi- 
cal and botanical specimens; and the zoological observers were 
to make note of all geological data which came in their way. 

I,n pursuance of the plan agreed upon, I made an excor- 
sion on the first of April to the Slaumeo river, whoro, by the 
enlightened liberality of Mr. George Clark, the proprietor oi' 
several fi.'shiHg stations on the rivers and latefi, I was enabled 
to secure two or three barrels of specimena of the various spa- 
cies of fish, and other aquatic animals common to south eastern 
Michigan andnorfhern Ohio. At the same lime. Dr. Manly Miles, 
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who had Iseen designated to take special charge of the depart- 
ment of Zoology, descended the Saginaw river to its rooulh, in 
company with a young man who was subsequently employed 
dui-ing the season as taxidermist and general assistant. About 
tlie middle of May, tiio necessary preparations Laving been 
completed, I entered upon the field work of the season, by com- 
mencing a geological survey of the county of Monroe. In this 
part of the work I was accompanied by Messrs. A. D. White 
and Lewis Spalding, two students of the University, who volun- 
teered their aasietance for the mere payment of their traveling 
expenses. Mr. "White continued in the service of the survey 
during the season, and was again employed the present season. 
I am happy here to testify to the faithful, able and obliging 
manner in which he has co-operated in the execution of all my 

After the completion of our observations in Monroe countyj 
our reconnoissance was extended through Jackson, Hillsdale,. 
Lenawee, Branch and Oalhoun counties. Having familiarized 
myself with the character of tiie Coal Formation in the vicinity 
of Jackson, and traced its limits to the east and west of the 
city, I bad no hesitation m pronouncing upon the non-existance 
of cual at Joneai lUe or in Hillsdale county, i subsequently 
had the opportunity to discouiige the explorations for coa! in 
the vicinity of Albion misgu dcd to the same extent as those of 
Hillsdale county '-imilai duties, always unpleasant, and often 
met by ingratitude and mtredulity, have had to be performed in 
scores of other pi ices fhe observations made at Jackson, 
Woodville, Barry, Albion, Marshall, Battle Creek, Union City, 
Jonesville and Hillsdale, have proved exceediligly instructive, 
as will be shown in the ultimate publication of the details of 
the survey. 

The south-western part of the State promising to be less pro- 
ductive of useful observations, Mr. White was instructed to 
traverse the counties of St. Joseph, Cass, Berrien, Van Buren 
and Kalamazoo, along designated linns, while I entered upon 
the examination of the regions bordering upon the lines of 
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public conveyance. Our party of two, was thus converted into 
two parties, each attending, more or lesa, t^o all the dopartmfeuta 
of the survey. In the beginning of autumn, we met by appoirifr- 
ment, at&ratid Haven, and proceeded over the country to Grand 
Eapids. Here I made an examination of the geological rela- 
tions of the gypsum and salt, and auBouneed, as is beUeve<i, for 
the fii'st time, the true geological position ot those important 
pvodiicts. Here Mr, Whito was detained sevora'. weeks by an 
intermittent, contracted from exposure at Grand Haven. In 
the mean time, however, be Bucceeded in making several eicur- 
sione into the northern part of Kent county, Towiiidy tiie 
last of October, I returned to Grand Kapids, and after oomplet- 
ing my geological observations, communicated, by request, to 
James Scribner, Esq., in writing, my conclusions as to the 
geology of the Grand River Valley, and tho depth at which the 
brine koriaon would be found to lie, I stated that tlie source of 
the brine was from the sbales of the gypseous group, near its 
base; and that I had no evidence of the existence of stronger 
brine at any greater depth in the formations which outcrop in 
the southern part of the State. I said that though the under- 
lying foruiationa are all somewhat saliferous, they arc not 
strongly so, but that there are fissures and powerful currents of 
water at certain points, which would render extremely unprom- 
ising the search for salt below the gypsum formation. I recall 
these declarations at this time foi the purpose of vindicating 
the reliability of geological inductions however unfavorable to 
individual or local interests and prejudices. 

From Grand Eapids I proceeded to a^^.nrsoiy examination of 
the coal of Shiawassee county ina the brine of ^iagiuaw 
county, while Mr. White proceeded through Barry, Eaton and 
Jacksim counties, to Ann Arbor. I foui.d tlie salt boring at 
East Saginaw progressing siiccesafMllj under the eiiJighrened 
management of Dr. Lathrop, one of the best geologists in our 
State, who had stimulated this enterprise as an inference from 
purely geological data. My obseri-alionn upon ',hc outcri.jis of 
the rocks which this boring was penntrating, enal)led mo to 
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predict with cotiaiderable ci>nfidet>cc' the depth at wliich the 
salt beaiiiig recks of Grand Rapids would be reached. The 
Bubsequent resnlt very happily justified my judgment, and we 
are enabled to daiy to look upon one of tlie leading enterprises 
of the State as the direct offspring of theoretical g-eoiogy. 

Dr. Miles, after spending some time on the Flint and Saginaw 
rivers, viaited the nucneroua lakes and streams of Oakland, 
Livingston, Genesee, Lapeer and Washtenaw counties, and to- 
ward the close of the season paid a visit to thewest«rn ptiii. of 
the State. He was accompauied during most of tlii' Mfia^ijii hy 
Mr. Dodge, of Flint, and for a faw weeks by Dr Jewt^ll, of Ann 
Arbor, While in the vicinity of Flushing, is Gi'nruee ceunty, 
he collected valuable observations and sp'-cimuns from the 
outcrop of the coal series; aud these have Uui.'u Cdrannmi.'jtt-d, 
with proper diagrams, to this department. 

Ill December, I entered upon a comparative esai^iLiiLitioii «if 
Michigan and Ohio gypsum. A chemical analysis of each was 
made, at my request, by Prof. L. R. Fisk, of th« Agricultural 
College; and at the instance of 0. A. Trowbridge, Esq., of De- 
troit, I dre.w up a paper on the subject, which was placed in hie 
hands. 

In the month of February, 1860, 1 paid a visit, by request, to 
the salt works at Grand Eapids. I cisllcctod information, and 
explained the indications, in theliglit of the geological observa- 
tions which I nsid made in the southern part ef the State ; and 
while there, delivered a public lecture upon the subject of Salt 
and Us Geological Itelations. 

About the first of March, 1 drew up a paper embracing a 
brief exhibit of the geology of the southern peninsula, and a 
condensed statement of the borings at various localities for salt. 
This was ti-ansmitted to Dr. Potter, the Superintendent of the salt 
operations at East Saginaw, for the purpose of informing the 
company whicli he represented, as to the geoiogical position 
which tlieir salt boring had reached, ami what might be ex- 
pected as the oouseqiience of continuing to greater depths. For 
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this communication, the company returned me a very polite res- 
olution of thanks, witli a request for permission to make the 
communication public. 

Ontlie 9th of April, I trunsmitted to you, an Informal Report 
on the progress and results of the survey, which, wliile not 
called for hy the terms of the Act, was intended as an acknowl- 
edgement of the enlightened interest which you had all along^ 
manifested in the progreES of this work. 

Before the close of Marcii, I had commenced preparations for 
the field work of 1860. On consultation with Dr. Milea, it had 
been agreed to unite the geological ani3 aoological parties, and 
thiis incur the expense of hut a singie outfit. The principal 
part of the season's business was to he upon and near the- 
shorea of the great Lakes. In these situations, where natural 
sections are always presented down to the surface of the water, 
rock exposures are much more frequent than in the interior. 
By determining the points on each side of the Peninsula, where 
the various formations intercept the lake shores, tliere is little 
difBculty in tracing approximately the lines of outcrop across 
the State. 

It was intondod to prosecute, before the season was sufii' 
ciently advanced foi- safe navigation in small boats Hpon the 
lakes, an examination of the vallies of the Cass and Tittiha- 
wassee rivers. Reports which had been rife during the previous, 
season, of discoveries of coal, lead, iron, and "volciinic" rocks 
and "craters," in the vicinity of the Cass river, excited the hope 
that some uncKpected devolopmeats might accrue from a scien 
tific examination of that region; while on the other hand it was 
hoped that the ascent of the TittibawUssee would result in 
some revelations as to the uature and limits of the coal and 
salt formations. On the 18th of May, Dr. Miles and Mr. White 
set out upon the exploration of the Cass, hut the anticipated 
survey of the Tittibawassee, by myself, was prevented by 
extreme family affliction, and death, occurring on the very day 
that I had designated for my departure. 

Finding that a suitable boat could not be procured iu the 
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lower part of the State without great sacrificea, I visited tha- 
Sault, in t!ie last of May, and purchased, at a ^reat saving, a- 
Mackinaw boat, which proved to answer our purpose perfectly. 
Early in June, the surveying corps made a reudeavona at East 
Saginaw. Besides Dr. Miles and myself, the party conaisted of 
Mr. White, Mr. N. H. Wincliell, who had been engaged aa- 
totanical assistant, and two voyageiA,rs, who had been secured 
at tbe Sault. After earefuUy esploricg the whole coast, froin 
the mouth of the Saginaw river to the vicinity of White Rock, 
the party rcfui-ncd and eatered upoii tha esaraination of the 
west coast of the Bay and Lake, which was continued to Mack- 
inac. After an examination of this and tlie neighboring islands 
we coasted along eastward fo Drummood's Island, which, at 
this time and subsequently, was completely circumnavigated. 
We proceeded thence to the Bruce and Wellington mines, and 
thence to the Sault. Here my plan of operations called me to 
another part of the State; and as Dr. Miles, who had left the 
party at Thunder Bay on the 4th of July, did not rejoin it at 
tJie Sault, Mr. White iod the explorations for the remainder of 
tbe season. His instructions took him back to t!ie islands at 
tbe head of Lake Huron, aud tbonce to Mackinac. At thia. 
place Dr. Miles rejoioed the party. Thence they coasted along 
as far as Northport, on the south side of Grand Traverse Bay, 
following all the indentations of tbe coast, and entering all the- 
small lakes accessible hy navigable streams. From this point 
the party returned home. 

In August I made an escilrsion to Cleveland and the Cuya- 
hoga Fails, for tlie pui-poso of procuring data with which to 
compare my observations upon tbe coa! measures and other 
perplexing strata in. our own State. 

In September, I made, hy request, a special examination of 
the coal measures located in the vicinity of the Detroit and 
Milwaukie railway, in Shiawassee county,, and transmitted th» 
results of my observations to W. K, Muir, Esq., Superintendent. 

I subsequently revisited GErand P.apide, and made examina- 
tions of some portions of Ionia, Clinton and Ingham counties. 



id by Google 



REPOET OF THE 

;■ that a populai' exhibition at the State Fair, of the 
economical reauUs of the survey, thus fai- attained, would con- 
duce to the diffusion of information rolatiye to our resources, 
and the awaltening of iacreaeed interest in the survey, I made 
for thia purpose a eolcction from such specimens as had been at 
that time unpacked, and drew up, on a large scale, an outline 
map of the geology of the State to accompany the specimens 
in tile exhibition. This undertaking appeared to be highly ap- 
preciated, the vicinity of the collection being continually 
crowded witti iutefeeted obaervers and inquirers. The appre- 
ciatiye notices of the ' press were also of a very gratifying 
character. I have reasen to believe that the exhibition, tliougti 
very hastily got togethef, and very incomplete, was productive 
of considerable good. 

In September, 18.')9, I issued a circular addressed to County 
SuiTcyore, and others throughout the State, the object of which 
was to procure reports from competent persons, on the topo- 
graphy of the various counties; the localities of rocks and min- 
erals ; the nature of the soil ; the distribution of timber, &c. 
Several responses were promptly made to this circular, and I 
feel confirmed in theopinion that the county earveyors or former 
surveyois of the State, or in case they will not act, the private 
surveyors and engineers of the various counties, have it in 
their power to coatribute to the prosecution of the geological 
survey, some of the most valuable information. Localities of 
rock exposure must almost always come to the knowledge of 
the linear surveyor, and, by communicating this knowledge to 
thy geologist, groat expense and delay may be saved, in trav- 
erhiug territory barren of geological indications. I would take 
this opportunity to urge upon surveyors and others, the im- 
portance of the service they are thus able to render to the geol- 
ogist, with very little extra trouble to themselves. 

The only communications actually received to this time in 
response to the above circular, are the following : 

I. Kent county, and the region west and north-west. By 
John Ball, of Grand Kapids. 
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2. The valley of Uic Au Sauble river. Hj S, Pettiboiii?, ol 
Ann Arbor. 

3. Brownstown, Wayne couuty. By B. 1''. Wuodmfi; oi 
Browastown. 

Several other communioationa are promisud, aiLil suppr>Kyd Ur 
be in progress. 

The unpacking and labeling of the immense numburs of geo- 
logical specimens required to illustrate the geology of all parte 
of the State, aiad complete the suites of duplicates called for 
bj the Act establishing the eurvej, forms no incoueiderable 
share of the laechanical labor impoeed upon the geologist 
The locality of each individual specimen must be preserved 
from tbe time it is broken from the roclr, through all the vicissi- 
tudes af bagging, transportation by hand, boxing, transporta- 
tion by public conveyanee, and iiupaoking; and not only this, 
for where a cliff presents two or more strata successively su- 
perimposed, it is essential for the geologist to know what fossils 
or other speoiiuens are afforded by each stratum. Allusion is 
here made to the subject, for the purpose of explaining thus 
early, the system of permanent labels which has been adopted. 
Every locality visited by the geological surveyors is desig- 
nated by a aeparato number. These locality-numbers form a. 
seriea jeaching from the beginning to the end of the survey. 
In a book of localities provided for the purpose, the precise 
locality corresponding to each number is stated in full, to 
■which are added the name of the owner of the land, (when 
known,) the formation exposed, the fossils found, and remarks. 
On every spGcimen collected is stuck a small oval piece sf 
yellow paper on which is written the number designating the 
locality, which, in this way, is sure to be made an iaeepaiable 
part of the specimen. The successive strata at any locality 
are designated by the letters of the alphabet, in all cases be- 
ginning at the lowest stratum. 

The apecimens collected during the past softson have filled 
over a hundred boxes, and when it is known thiit each box con- 
tains from fifty to one hundred specimens, some idea m;)y be 
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formerl of tlie amount ef manipulation required for the penina- 
nent and effectual labeling of tile speoirnens. The subsequent 
study of the specimens is stil! an additional labor. 

Besides the keeping of tlie book of localities, every observer 
!keep8 a minute account of all his obserrationa, written in a field 
(book on the occasion, ivhilo the objects are before him and all 
their relations are frcsli ic his mind. Such inferences as the 
:stato of facta is calculated to suggest, arc put down at the same 
time. Thus, though sabscqucnt obseivationa may materially 
imodify or reverse tkcse conclusions, they at all limes possess 
the value of being the impression made upon the judgment, 
with all the observed facta vividly before the miad, All these 
Jiotea are, .at the end of the season, transcribed in order, in a 
Note Book kept for the purpose. 

(The third hook kept is intended to show the geology of each 
township of the State. Under the several counties are arranged 
the townships in alphabetical order ; and opposite the name of 
each, are references to every locality visited in it. Turning to 
these localities in the Note Book, all that has been leariied of 
the township is at once before the eye. 

Still another book is provided for memoranda, historical data, 
offlce work,.&c. Thus, by this extensive and minute system of 
records and references, everything which has been done or 
learned is at all times immediately accessible ; and no casualty 
to the geological corps, could result in losses as serious as when 
a large part of the data are left til! the close of the survey, in 
tlse custody of individual memoi-jes. 

The limited provision made for the prosecution of the sui-vey, 
has rendered it impossible to engage the services ef a chemist 
and mineralogist. The work of a geological survey— not incln- 
ding the aoology, botany, meteerology, and other researches 
generally attached to it — embraces field ohservatioes, c©Ile«- 
tion of epeoiHoens, ,palBeontology, mineralogy, and chemistry ,; 
aiid it is seldom that a single person is oompetent to do requi- 
8ite justice to all these departments. It is always desirable, 
therefore, to attach do the survey some sni table person to devote 
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himself to tho chemical examination of minerals, rocks, ores, 
Boila, mineral waters, &c. Thia part of our survey has thus far 
been neglocted. A few analyses have been made at my re- 
quest, by Prof, L, R. Fisk, of the Agricultural College, by which 
that institution became connected with the survey, before the 
appointment of Dr. Miles to the chair of Zoology. By my ar- 
rangement with Prof. Fisk, he has not as yet received any com- 
pensation for his services, having agreed to await tha action 
of the Legislature, in reference to fnrtlier proTision for the 
survey. 

Immediately on the organization of the survey, I took steps 
to ascertain whether some portion of the scientific investiga- 
tions might not be coeiploted by experts of this and other 
States, who would, in many cases, expect no further compensa- 
tion for their services than the opportunity of looking over our 
specimens, with permission to retain for their own cabinets, 
duplicates of such species as might prove to be novel or pecu- 
liar. I have aceordiDgly had the satisfaction of being assured 
that different specialists stand ready to take up the different 
orders of our insects, and to furnish catalogues as soon as the 
specimens are placed in their hands. The same is true of some 
branches of the paleontology. Dr. H. A. Front, of St. Louis, 
is already at work upon our Bryozoa, an important class of 
fossil molluBca very abundant in the limestones of Thunder 
Bay and Little Traverse Bay. Prof. Hall, the paliaontologist of 
New York, has also afforded me many valuable suggestions, on 
the identification of our fossils, and the parallelism of formEt- 
tions. Dr. J. S. Newberry, ef Ohio, who has akeady rendered 
me valuable assistance, stands ready ta undertake the investi- 
gation of our fossil Flora. Capt. Meade has agreed to place at 
my service such maps, charts and observations of the lake 
survey, as may be needed in the preparation of a chapter on 
the Hydrography of the Stalo; and Prof. Henry, the Secretary 
of the Smithsonian Institution, offers copies of sueh observations 
taken for that Inatitutiea, as may bo roquiaite for a chapter ou 
our mateorology. 
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Tery munj private citizena, besides the surveyors before 
referred to, have already coitimunicated roost valuable informa* 
tion on various points, which will be incorporated into my floal 
report. Mr. James S. Lawsdn, of Disco, Oakland county, haa 
furnished a description of an ancient lake terrace which is 
found traversing that part of the State; and I would be g!ad to 
commend thia example to others who have the opportunity to 
make observationa upon such phenomena. 

Mr. A. 0. Currier, of Grand Eapide, has aided me materially 
in arriving at a knowledge of the succession of Strata pene- 
trated in the salt boriuge of that place He haa furtlier pro- 
vided me with a printed catalogue of the moilusca of the 
Grand River Valley, accompanied by a nearly complete suite of 



Mr, Martin iletcalf, of the same place, has likewise, in hia 
correspondence, furnished me with important notes on the salt 
borings, and critical remarks on the parallelism of strata 

I am indebted to Dr. DeCamp, of the same place, for a fine 
collection of geodos from the Grand Rapida limestone, and for 
fossils; and to Prof. B. Danforth for the lean of his collection of 
fossils from this and other States. 

Dr. G. A. Latlirop, of East Saginaw, has contributed impor- 
tant aid in the carefully preserved series of borings taken from 
the first salt well at that place; in specimens and siiggestiorta 
beariijg upon the geology of the vicinity of Saginaw Bay; in 
facts and statistics illustrating the salt manufacture in the 
State, and by the loan of a, suite ©f fossils 

To Dr. H, C, Potter, superintendent of Jhe salt works at East 
Saginaw, I am similarly indeb;ed for important facts connected 
with the salt manufacture at that place. 

Mr. Henry D. Post, of Holland, Ottawa county, ha& furnished 
me with observations on the outcrops of the Marshall sandstone 
in his vicinity. 

Hon I. P. Ohristianoy, of Monroe, haa seat the survey soma 
interesting fossil remains from the Monroe limestone; and also 
statistics relative to the products of his quarries in tlie town- 
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stip of London, near Duadce. Mr. W. P. Christiancy also con- 
tributed Bome instructive spGcimens. 

Thomas Crawford, Esq., of Detroit, has laid me under manj 
obligations for polished Bpecimens of marble from liia quarry 
near Frcsque Isle ; as alao for some unique fossils from the 
same. 

Mr. M. B. Hess, of East Saginaw, has supplied some desirable 
altitudes from the vicinity of Saginaw. 

Thomas .Fvazer, Esq., of the Mieh. C. R. R, office, in Detroit, 
has cRmmuniated the altitudes of tho principal statiOLH along 
the line of that road. 

Superintendent W. K. Muirbaa furnished a list cf altitudes 
of all the stations along tho Detroit and Milwaukie railway, ac- 
companied by other valuable observations. 

Chief Engineer, John B. Frothingham, of Toledo, has also 
promised to supply me with altitudes along tho Michigan Soutli- 
era Railroad. It is hoped that such statistics will be further 
communicated by Engineers, aod others, to whom they are ac- 
cessible. 

I am indebted to the late John Farmer for a copy of the large 
edition of his unequaled map of the State, and to Benjamin 
Fowle, Esq., for a mounted map of Hillsdale county. 

Mr. John Holcroft, SuperinteLdont of the Woodville Coal 
Mine, furnished me with numerous data, and other facilities, 
while investigating the coal formation of Jackson county. 

Mr. C. E. Hovey, Superintendent of tJie Eagle Plaster Co., of 
Grand Rapids, provided me with a liberal quantity of samples 
of tlie crude and manufactured gypaum, includiijg some orna- 
mental vases. 

Capt Maiden, keeper of the light bouse at Thunder Bay Isl- 
and, furnished me with some interesting specimens from the 
Huron Group. He is now (;ngaged in a series of meteorological 
and tidal observations of great importance. 

I am under obligations to very many of our citizens for ac- 
companying me on my explorations, and conveying me to local- 



id by GoOglc 



34 REPORT OF THE 

itiea of interest, among whom, in addition to names already 
introduced, I may mention Hon, L, H. Parsona and Alexander 
McArtlinr, Esq., of Corunna;. Benjamin -0. Williams, Esq,, of 
Owoseo; Adam L. Koof, Esq., Lyons; James Scribner and J, 
W, Windsor, Bsqs., Grand Eapids; H! S, Clubb, Grand Haven; 
William Walker, Jackson; Mr. W. N. Carpenter, Detroit; C. H. 
Whittemore, Tawaa City; J. K. Lockwood and Mr, Mel- 
ville, Alpena; tiie sons of Tiiomas Crawford, Presqne Isle coun- 
ty; Jantes Francia; Drummond's Island; Commissioner S. P. 
Mead, Sault; Langdon Hubbard, Willow Creek; J. T. Oarmor, 
Napoleon; John Manning, London; Prof, L. R, Fisk, Lansing, 

Boxes of specimens have been transmitted by C. D. Randall, 
Esq., Coldwater ; Hon. L. E. Parsons, Corunna ; J. H, Holcroft, 
WoodTille ; Wm, S, Sizer, Esq , Jackson ; W. S. Brown, Grand 
Ledge ; Dr. G. A. Lathrop, East Saginaw ; Hon, I, P. Chria- 
tiancy, Monroe ; Francis Crawford, Esq., Detroit. 

During the first season of the survey, the work was materially 
aided by the free passes granted to Dr. Miles and myself over 
the Michigan Southern, the Central and the Detroit & Milwaukee 
Railroads. ' The latter road voluntarily tendered tho same ap- 
preciative acknowledgement of the importance of our labors 
during the present season ; and I am happy here to allude to 
the great courtesy that bas at all times been exhibited by ita 
ofBcers. 

I should not forget to acknowledge the indebtedness of the 
stiiToy to the newspaper press of the State, for numerous notices 
of a fi-iendly character, calculated to awaken and increase the 
popular interest in the work. Among tiie notices whicli have 
met my eye, I am pleased to mention those of the Michigan Ar- 
gus and State News, Ann Arbor ; the Gommeroial, Monroe ; Pat- 
rioi, Jackson ; Clarion, Grand Haven ; Herald, Mackinac ; Tri- 
bune, Adoertiser, Free Press and Farmer, Detroit ; Ehiquirer, 
Eagle and Great Western Journal, Grand Rapids ; Register, Hol- 
land ; Courier, East Saginaw ; Republican, Lansing ; Citizen, 
Flint ; Gazette, Pontiac. 

It would be impracticable to enumerate all the acts of hospi- 
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tality received from our citizens; and it would lie almost super- 
fluous to say tliat we have been everywhere received with a 
welcome, and furnished with every possible facility in further- 
ance of our labors. 

I cannot suffer the oppertuaity to pass without warning our 
citizens against lending too credutous an ear to the representa- 
tions of the self styled "geologists," itinerating amongst us. 
Traveling under the cloak of science, they take pains to keep 
out of the way of those who would detect the imposition; and 
instead of informing themselves truly of the geological struc- 
ture of the State, prowl around the frontiers of civilization, and 
live upon the falsely excited hopes of a people too roady to 
believe that every gravel Mil conceals a mine of wealth. This 
class of men lead their deluded followers over mounds of drift 
materials, they explore clay banks, they dredge the lakes, and if 
perchance a stray nodule of kidney ore is found, they proclaim 
the discovery of a mine of bsematite; a pieco of black shale 
turns up, and the country is rich in coal; they discover a green 
slo'eak upon a fragment of limestone, and lo! copper is promised 
to be forthcoming in unlimited quantities. I have seen too 
much of this scientific quackery to allude to it with ibrbearance. 
Let the people bear it in mind, that it is not every man who 
styles himself a geologist who is worthy of being trusted in a 
geological opinion. The questions which thebe mtn attempt to 
decide, are the very ones moat difhcult foi an acknowledged 
Expert to pronounce upon. They aie the last conclusioub of a 
general and scientific survey. How cm a stranger diojj down 
in our State, without a line of knowledge of our peenlui geol- 
ogy, and be at once a safe adviser in important mining or quar- 
rying enterprises. Evan the man well versed in general geology 
may often be at fault among our formations; but most of the 
class of persons referred to, possess neither local nor general 
information. It seems unnecessary to multiply words upon the 
subject, Trust no "geologist" or "professor" whose creden- 
tials are not known; none who clothe their actions with an air 
of mystery, and hint at things which they do not plainly state, 
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who make largo pleilges with small security I'or theiv peifomi- 
ancc, and have uo visible meaiia of support but what their 
splendid promises draw from a succession of diipcs. 

The act establishing the survey provides for the distribution 
of duplicate specimens to the University, the Agricultural Col- 
lege, and such other public institutions ;is the Governor may 
designate. Under these provisions, the following institutionB 
have been designated w,s depositories of suites of specimens, 
viz.: 

BY taeiSLATIVB ACT. 

1. Tl]o University, Ann Arbor. 

2. The Agricultural College, Lansing. 



i APPOINTMlSNl', 

3. Mechanic's Society, Detroit. 

4. Scientific Institute, Flint. 

5. Lyceum of Natural History, Grand Rapids. 

6. Young Men's Literarj Association, Edamazoo. 
1. Young Mea's Society, Detroit. 

8. Young Men's Christian Association, Library and Reading 
Room, Adrian. 

9, The Normal School, Ypsilanti. 

Such an extended distribution of the specimens of the sur- 
vey must necessarily awaken a very general interest in the 
energetic prosecution of the work, and the creditable elabora- 
tion of the final results. It is quite obvious, however, that 
this requirement multiplies the physical labors of the field geol- 
gist, who is often called upon to carry many pounds of stones 
for miles, over rocky and slippery beaches, or througti tangled 
cedar forests, in an unending conflict with miisquitoes and flies, 
under circumstances calculated to excite commiseration. By 
thus increasing the amount of field work, it delays the comple- 
tion of the survey. Still, ibero cas be no doubt that the in- 
terests of the State will be best subserved by the plan proposed, 
oven eliould its exccQtion necessitate the outlit of a special 
party of collectors. 
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During the year 1859 no special attention was devoted to 
the Botany of tlio State, for the reason tliat the flora of the dJa- 
tricts then niider survey waa already pretty well understood. 
All species before unobserved, all peculiarities, and some local 
floras were, however, Boted, In the explorations of the present 
season, it was deemed desirable to attach a special botanical 
assistant to the party. Combining the observations made 
during the past two seasons, with notes ke[ t by myself for 
several years past, I am able to present, with the aid of the 
University Herbarium, and Wright's Catalogue, heretofore pub- 
lished, a pretty complete list of the indigenous plants of tho 
Lower Peninsula. It has not been deemed advisable to attempt 
to catalogue the plants of tho Upper PcniEsula, as the list 
would necessarily be defective, and it is hoped that the oppor- 
tunity will be presented for completing it, next season. For 
local information respecting many of our plants, I am iudcbted 
to Miss Mary Clark, of Aan Arbor. 

For information respecting the progress and state of tho 
zoological survey, I would refer you to the Report of the State 
Zoologist. 

The qubstion is often £«ked when the survey will be comple- 
ted. It is obvious that the answer to this question will depend 
entirely upon the action of tho Legislature, in providing for a 
more or less thorough execution of tho work ; and upon tho 
number of persons kept in the field. A continuance of the same 
provisions which have been made lor the past two years, would 
enable us to extend tho survey over the whole territory of the 
State, in tho manner in which it has been comnjcnced, and to 
furnish the final report ready for publication in three years more. 
It would be ranch better, however^ to increase the number of sur- 
veying parties somewhat, with the view of effecting a more de- 
tailed examination of the unsettled portions of the State, as 
well as the districts which lie along the probable outcrops of 
those formations which possess considerable economical impor- 
tance. It will not be necessary to multiply the zoological obser- 
vations to the same extent as the geological. It is not nec- 
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essary to identify each species of animals at every point -within 
the limits of its general distribution ; while, for the determina- 
tion of the limits of the formations, this very minuteness is indis- 
pensable. Moreover, the roving habits of animals bring a large 
proportion of them under the notice of an observer who does 
not go out of his own township, while rocks must be visited in 
their places. It may not be amiss to state witb reference to the 
naturo of zoological 6eld work, that a single industrious collec- 
tor, employed at small compensation, would be able in one sea- 
son to accumulate large stores of specimens from the remoter 
portions of our State. Tho same remark is true of botany. 
The elaboration of the materials thus collected must, of coarse, 
be confided to the ablest hands. 

It will remain for the legislature to decide upon what scale 
the prosecution of the survey shall be continued. I cherish the 
hope, however, that provision may be made for the creditable 
completion of the field work, within the space of two or three 
years. So far as the geological work is concerned, I deem it 
desirable to have parties engaged, during the nt^t season, upon 
the exploration of the followicg districts: 

1st, A party upon the south shore of Lake Superior; 

3d. A party upon|the shores of Iiake Michigan, as far as un- 
explored; 

8d. A party^in the noi'thern portion of the Lower Peninsula. 

The personnel required for such a prosecution of the work, 
besides the geologist in charge of the survey, would be as 
follows : 

One Chemist and Mineralogist; 

One Draughtsman; 

Two Assiatiints, capable of leading parties; 

Three Sub-Assistanle; 

Six Laborers and Boatmen, 

Zoological and Botanical Collectors could be attached to the 
parties thus organized, with little additional expense. 

I desire to close this chapter of my report with an appeal to 
all of our citizens to co-operate with the Jtate Geologist in ev- 
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ery possible way Every eppcimen or item of information will 
be thankfully recfiived. Proprietors and managers of important 
enterprieea, Lave, in some instances, greatly mistaken their true 
interesta,;in failing to furnish the data songht for, even by re- 
peated applications. No anthority is considered more reliable 
than a State Grei)logical Report, on the Talue and extent of the 
mineral resources of a particular locality or district; and the 
interests of proprietors of mineral locations, require them to 
see that every Gvidence of tlie value and productiveness of their 
locations ie placed in the posaeeeion of the State Geologist. 
Moreover, isolated facts or specimens calculated to throw 
light upon the occarrence of any rock or mineral, in any part 
of the State, especially those parts not yet explored, will always, 
prove of interest, and, in some cases, may constitute critical 
data for deciding questions in doubt. 

It will be seen, therefore, that two general classes of infor- 
mation are desired. 

1. Facts calculated to contributf! to our knowledge of the 
characters and distribution of our rocks, with their included 

2. Statistics showing Uie condition of all mining enterprises 
and their productiveness. Tiiis class of information embraces 
evyrj species ef manufacture from the mineral substances of 
our State, as bricks, tiles, pottery, earthenware, pipes, fire- 
bricks, concrete, moulding sand, glass, fluxes, land plaster, 
calcined plaster, alabaster ornaments, salt, its impurities, mar- 
ble, quarry -atones, quick-lime, water-lime, grindstones, hones, 
coal, precious stones, iron, copper, lead and other metals. 

When the geological department is made the common depos- 
itory of all such information, the way will be opened to such a 
presentation to the world of our multifarious sources of wealth 
as will constitute the strongest possible attraction for settle- 
ment, enterprise and capital. 
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CHAPTER II. 



The gcolog^ical scrica in our State ia yery complete, ffoin the 
horizon of tbo oUoat known rocks, to the top of tho Carbonifer- 
ous System. From tMs point tO the Glacial Dnft, the formations 
ohsefved in other parts of the county are, as far as inveatiga- 
tiona have estonded, entirely wanting. All that poi-tion of tlie 
Michigan seriea lying above the Niagara Group, ia found within 
the limits of tho Lower Peniasula; wliilo the Niagara Group 
and all rocks below, arc confined to the Upper Peninsula and 
tie islands at the head of Lake Ilurou. 

The rocks of tho Upper Ponin-uUi not having- us yot como 
nnder the observation of the pre.^eat survey, it is not deemed 
necessary to refer to them at the present time, any further than 
to show their coiinootioa with the geology of the contiguous 
districts. 

In order to convoy a clear idea of the superposition and lines 
of outcrop of our dilTerent rooks, it will be desirable to ofi'er a 
few words on tho general conformation of the strata of the 
Northwest. Although the stratified rocks of the country suc- 
ceed each qther in regular ascending order, it must not be sup- 
posed that these strata always occupy a horizontal position, 
that they are necessarily continuous between distant points, or 
that any given stratum is always actually overlain by those 
strata which belong higher in tho seriea. Tho sediments from 
which those rocks were formed, wcro seldom deposited in per- 
fectly horizontal sea bottoms, but to facilitate our explanation, 
wo may suppose that they were. We will suppose, also, that 
ono series of sediments was deposited upon another for the 
apace of many ages, and forming a thickness of several thoii- 
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sand feet. "We have thus the materials for several geological 
formations, each with its own mineral f.haracters, and em- 
bracing the organic debris which characterized its own age. 
Throngh some appropriate agency these sediments became 
solidified- But at length some movements begin to bf expe- 
rienced by tho solid crust of the earth, and oui boiizontal strata 
begin to be elevated in one place and depressed in another 
Here is a dome shaped bulge, and theie ]& a long iidge, ri&mg 
in some of its parts above the surface of the sea Successive 
disturbanCBS increase the inequalities, and at length our level 
sea-floor presents all the Irregularities of a carpet carelessly 
thrown down. By degrees the general uplift of the sea bottom 
has made an extensive addition to the continent. 

Thus far wo suppose each successive layer of rock to be con- 
tinuous over every ridge and through every valley. But now 
we must consider the effect of denuding forces — tbose forces 
wbich move over the surface, and plane down the inequalities. 
Whether these results are attributable to the action of the 
>heTe, frost, glaciers, powerful currents of an invading 
cebergs, or to all of these agencies combined, or 
, cannot here be considered. It is suiEcient to 
know that such forces have acted, and that all the original ele- 
vations have been more or less worn' down, and the rubbish 
produced strewn over the general surface, tending etill further 
to obliterate its uneveoness. Consider what would be the 
effect of paring off the summits of the ridges and domes of up- 
raised strata. The uppermost layer would be sliced through, 
and the second in order would come in sight. Then the wear- 
ing would continue till the second layer would be cut through, 
and the third would appear. So, in some cases, the denudation 
has continued, till thousands of feet of strata have been pared 
off, and the underlying granite has been exposed ; and then this 
has been planed down some hundreds of feet Glance now at 
the cut edges of the strata. The lowest rock reached will be 
found in the center of the dome, or along the eentral axis of 
the rid^c. If it is a dome, the overlying strata dip in all direc- 
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tione from the center, K it ia a ridge, they dip to the right and 
left of the axie. This ridge may have been planed down to the 
general level of the country. If this is the caac, we shall then, 
in passing froni tlie central lino cither to tho right or left, pass 
continnally from lower to higher rocke, withour changing our 
elevation. We ascend stratigraphically, but not topographi- 
cally. 

This ridge may not pursue a straight course. It may finally 
bend round, and proceed in a direction parallel with itaelf. It 
is obvious then, that the strata between the two portions or 
branches ©f the ridge, form trough-ahaped depressions. In 
many caaea all the edges of the over-lying strata are turned 
up, and they rest in a dish shaped depression. When the 
irregularity of the original elevations is considered, it is obvi- 
ous that the outcropping edge of any stratum, when traced 
along over the surface of tho earth may pursue a very tortuous 
course, or strike. It is also obvious that the width of the stra- 
tum at the surl'ace will be more, if the surface cuts it very 
obliquely, less, if the surface cuts it nearly at right anglea. 
This depends, in d^her words, upon the amount of the dip; so 
that a thick formation, by being nearly vertical," may occupy a 
very naiTOw be!t of country; while a thin one, by being nearly 
horizontal, may occupy a belt several mile& in width 

All this is familiarly illustrated by the lines of the grain " 
of a smoothly planed board, especially if slightly gn'irly or 
knotty. The knots may represent the gran te while tht layers 
of wood surrounding it — liere apparently thin bn.^H8e cut 
nearly at right angles, there spreading out, bocauso cut more 
obliquely, here running in a straight line, and there tracing a 
zigzag path — may represent the layers of vock, occupying a 
geological position above the granite. 

These explanatory observations are hero admitted, in the 
hope of obviating some difflculties almost always experienced 
by persons unversed in geology, in forming general concep- 
tions of the geological structure of a particular region. 

The wide interval between the Alleghany and the Rocky 
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moutitaina was once an ocean bod, over which wore strewn tho 
various sediments tliat have formed the groups of rocka, whicli 
-stretch with more or less regularity from one end of this area 
to tho other. Geological agcaciea have left this ocean flooi' ia 
an undulating position; and subsequent denudation of tho 
higher [lointe, has worn many holes through the upper lajcrB 
of rock, where tliey have been pushed up into exposed atti- 
tudes. The oily of Cincinnati siands upon a dome of older 
strata, which liavo been uncovered by the planing off of tho 
higher beds, The strata dip in every direction fi'om tliig vicin- 
ity. Toward the north, however, tbe dip is least, and some- 
thing of a ridge extends towards the common corner of Ohio, 
Indiana and Michigan. It bifurcates, however, before reaching 
that point, and the cast branch runs up to Monroe county, 
crosses Ijake Erie and subsides in Canada West; while the 
west branch passes across northern Indiana and Illinois, to the 
head of Lake Michigan, and thence north-westward, 

A ridge extends through Canada, along a line nearly parallel 
-with the St. Lawrence, to the region north of Lake Ontario, 
aod thence trends northwest around the northern shores of 
Lakes Huron and Superior. The rocks around tho shores of 
Lake Huron dip south-west and south, away from this ancient 
axis of elevation. 

It appears, therefore, that the Lower Peninsula of Michigan 
is surrounded on all sides by ancient axes of elevation; and 
even if the surrounding regions do not in ^11 cases actually 
■occupy a higher level, we must expect to find the strata dip- 
ping from all sides toward the centre. _Each rocky stratum of 
the Lower Peninsula is, therefore, dish shaped. All together, 
they form a nest of dishes. The highest strata are near tho 
■centre of the peninsula; and passing from this point in any 
direction, wo travel successively over the out-cropping edges 
of older and older strata. Tho irregularities in the sliape of 
these dishes, will be pointed out in the sequel. 

The southern part of the Upper Peninsula ia covei'ed by the 
lower members of the southward dipping series, whose upper 
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members are found in tbe Lower Peninsula, and whose axis of 
elevation lies nortii of the great lakes. At Mariinette, Eeewe- 
naw Point, the Porcupine Mountains, and other localities, how- 
over, we find accessory axis of elevation, giving rise to dips in 
various directions, which will be explained on some ftiture occa- 
sion. Lake Superior occupies a valley between the elevations 
on tbe north and south shores, while the other lakes rest in 
troughs, which have been excavated nearly along the oiitcrop- 
ing edges of some of the softer formations. On the south, a 
basin similar to that of lower Michigan, occupies the southern 
part of Illinois; while, passing cast from Sandusky, in Ohio, 
we begin to step over the north-western limits of another one, 
which reaches to the Alleghanies, and in the other direction 
stretches from New York to Alabama. Still further v/est, an- 
other basin rests, with its northern border in Iowa, and its 
eouthern in Missouri, 

A knowledge of these great undulations in the wide-spread 
strata of the north-west, and of the effects of denudation of iho 
orests of the elevations, will aid materially, in connection with 
the descriptions which follow, in giving definite ideas of the 
geological structure underlying any particular portion of our 
State. 
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CHAPTER III. 

I or THE QEOLOOV OF MICHIGAK, AN 



Tlie rocks which constitute the solid crust of onr earth may 
be arranged into great groups accordinj to the following plan: 

Fosailiferona. 

Azoic, or iinfoasilireroua. 
Unstratimbd. 

Volcanic, aa lava, trap, &c. 

Plutonic, or Granitic, as granite, syenite, &c. 
GijologicaUy speaking, the Fossiliferous strata ai-o higher 
than the Azoie, while the place of the Platonic Is generally be- 
low the Azoic; and the relative antiquity of these three classes 
of rocks is represented by this order of superposition. The 
volcanic rocks have burst up through the other rocks at various 
periods, and the same is to some extent true of the Plutonic — 
some new granites appearing to bave been formed since the 
granitic substratum of the Azoic rocks was foiTued. The Upper 
Peninsula furnishes us with abundant examples of all these 
classes of rocks. After devoting a few words to the unstrati- 
fied rocks, we shall proceed to speak of the stratified, as nearly 
as possible, in chronological order, beginning with (lie oldest. 
I.— PLUTONIC GROUP. 
A belt of granitic rocks comes down from the northwest into 
northern Wisconsin, and encroaches a few miles over the Mich- 
igan boundary line between Montreal river and Lac Vieus 
Desert. At the surface this is separated by a belt of Azoic 
rocks from another mass ©f granite, which is probably a contin- 
uation of the first, and which begins near the head waters of the 
Sturgeon river, and extends east, gradually widening, until it 
occupies the region a few miles back from the lake coast, all 
the way from the Huron river to Preaque lale, at which two 
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points it abata upon the coast, reappearing again in the Huron 
islands on tlie west, and Granite Island on the east. Another 
g^riinitic boas rises up in the district south of the Iron Region, 
and covers about twelve townships, and still others, oo a small 
scale, ai'o found east of the mouth of the Machigamig river. 

The rock throughout these exposures is seldom a true granite, 
being composed mostly of feldspar and quartz, with occasional 
intermixtures of raica in small quantity. Hornblende sometioaes 
replaces the mica, and the rock becomes syenite. The plutonic 
rocka on ti.e south shore of Lake Superior, appear to have been 
upheaved after or towards the close of the Azoic period. 
11— YOLCANIO GROUP. 
A range of volcanic rocks extends from the extremity of 
Koweenaw Point to Montreal river, running nearly parallel 
with the lake coast, and having a- width varying from two to 
eight miles. About twelve miles east of Montreal river the belt 
suddenly widens to about fifteen miles, sending a spur off on 
the south side t-oward the , southern extremity of Agogebio 
lake. Another spur sets off north to the Porcupine Mountains. 
To the east of Portage lake this belt is in reality two belts — 
the "northern" one consisthig of interstratified masses of 
amygdaloid, conglomerate and coarse sandstone; the " south- 
ern," or "Bohemian" range being a mass of crystalline trap, 
Abont a mile north of the northern range, another narrow belt 
curves round parallel with the coast from a poiut opposite 
Manitou Island, to tlie eaetera point of Sand Bay. The belt 
called the Northern Range contains the larger number of copper 
locations. These roclcs were erupted daring the period of the 
Lake Superior Sandstone. A contemporaneous range forms the 
basis of Isle EoyaL* 

III.— THE AZOIC SYSTE.\r. 
An immense thickness of unfossiliferour- strata is interposed 
between the ciystalline rocks just referred to, and the Lake Su- 
perior safitUtone. These, in the Upper Peninsula, < 
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and near the mouth of Chocolate river, and extend westward to 
join another belt Leginning a few miles south of Huron river. 
The first belt in the neighborhood of the Machigamig river, 
suddenly expands towards the south, so that on the State 
boundary the Azoic belt stretches from beyond Lac Vieux De- 
sert to Chippewa Island, in the Menomonee river. It extends 
tlience westward through Wisconsin and to tl:ie sources of the 
Mississippi. The rocke of this system consist in Michigan of 
talcose, chloritic and silicious slates, quarlz, and beds of marble. 
The eilicious slate, becomes, near Marquette, a novaculite, from 
which honea have been manufactured. In this ayatem are found 
the specular and magnetic iron ores of Lake Superior, as well 
as of Pilot Knob, and perhaps the Iron Mountain, in Missonri, 
the Adiiondacks of New York, and other localities. This scries 
of rocks attains an enormous ihickness on the northern shores of 
Lakes Superior and Huron; and Sir Wm. Logan, the Director of 
the Canadian Geological Survey, has decided that they consti- 
tute two great systems, unconformable with each other, the 
upper of which he styles the Huronian series and the lower the 
Laureviian.* The Bruce, AVellington, and neighboring mines, 
are located in these rocks, and are worked for the ores of cop- 
per; while the Lake Superior mines are located in veins which 
belong to the age of the trap, and are worked for naiive copper, 

IV._FOSSILIFEROUS STEATA. 

1.— LOWER SILCKIAN SYSTEH. 

1. — Lake Svperior Sandstone. 
The reddish, yellowish, grayish or mottled sandstone, found 
along the south shore of Lake Superior has, by diiferent wri- 
ters, been assigned to different geological periods; but the 
weight of authority is decidedly in favor of placing it at the 
base of the Palaioaoic series, and on the horizon of the Potsdam 
Sandstone of Kew York. Furtlier examinalions will undoubt- 

•Eeport 1863-3, p. 81 ISEfl, p, I'll. 
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cdly result iu the discovery of data which will settle beyond 
cavil this long mooted question. 

The examinations of the past season have found this eaud- 
stone in place at tho Falls of the St. Mary's river, where it has 
a measured thickness of at least 18 feet. It is here thin bed- 
ded, moderately coherent, reddish and blotched with gray, or 
grayish blotched with red. It presents evidence of having beea 
deposited on an uneven sea bottom, and in shallow water. We 
find local undulations, and very distinct ripple marks. On some 
of the surfaces are obscure traces of Algce. On some specimens 
from the Montreal river, not less than three species of fossil 
plants have been discovered ; "sun cracks" are also frequent. 
This sandstone is believed to underlie the whole of Sugar Isl- 
and, and the northern extremity of Sailor Encampment Island. 
On the Canada shore, opposite the Neebish Rapids, an altered 
sandstone is found, which apparently belongs to the same for- 
mation. It is of a light gray color blotched with reddish-pur- 
ple spots, and having a rapid dip S. 55" W. It is intersected 
by nearly vertical divisio:ia! planes, running af right angles to 
the dip. Near the northwestern extremity of St. Joseph's Isl- 
and, a quartzose sandstone appears, striped and banded with 
red along lines which appear to mark the original planes of 
stratification. A little further east, rook is again seen resem- 
bling that at the Neebish Rapids, and having a dip of 20° 
toward S. 55° W. On the southeast shore of the bay which 
indents the northern extremity of St. Joseph's island, a jaspery 
conglomeratic sandstone is seen, rising in small rounded knobs, 
possessing a general reddish coloi, And being destitute of obvi- 
ous stratification.' The small isHnds it the southern angle of 
the channel which separates impement d'Ours from St. Joseph's 
Island, are formed by the s^me luck It will hereafter be seen 
that these quartzose and conglomei atic sindstones occur in close 
proximity to fossiliferous limestones Quartz rock is next seen 
on Sulphur Island, north of Diummond's It is slightly clouded 
with reddish spots, and occui'9 in bedt, from three to six feet 
thick, with shaly partings It immediately underlies a lime- 
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stone containing fossils in a perfect state. of preservation. A 
conglomerate also occurs here, mside up of rounded masses of 
quartz, raogiag from the size of a pea to boulders many tons 
in weight, all cemenfed together by a silicioits limestone, not 
altered, but appearing as if deposited amongst the interstices 
and open spaces of a pile of stones and gravel. 

The solid quartzose character of the rook on St. Joseph's and 
Sulphur Islands, so unlike the conglomerate and allered sand- 
stope of Lake Superior, seems to suggest the idea of its 
being azoic, and it is so colored on Foster and Whitney's 
map, where, nevertheless, it is made to appear like a prolongar 
tion of tiie Potsdam sandstine of Sugir Islmd The gi idual 
transition howcvei fiom the unalteicd sandstone of the bault 
to the altered sindatiue of Neebish Eapids md the eitiem 
ity of St Jasephs Island the quartzste sanlstone ind jas 
pery con^lomeiate of the hhoie went of Gimpement dOnrs 
and the quartz and conglamciate ot Sulf hui Island fx 
vors the idet of the equivalency of the sindstone ind quartz 
ose rocks The supciposition of fo&siliferous limestone at 
Sulphur Iblind (piobxHj the GLizj limestone) immediately 
upon the quaitzitc i-wovs the same inierenue inasmuch ^s 
there is no piobabiiltv that the sandstone would n t be inter 
posed at this place between tho Chizy and the azoic locks 
Moreover, Uie influence of the igneous li&tnrb mccs 'nhich 
have taken place it the Bim.c mines ind ibng the Canadian 
shore but i few miles distant fuinish Biifai.iPnt cause fui the 
alteration b iggested The Canidiin geologi'^ts hv. l fiefjuently 
recognized tht Potsdam sindstone m i similai cmditi n 
2 — Galcifi } ms bandiiunf 

Though this f 01 mation as just stated it. not leKgniztd to 
the east and SDuth of St Mai-j's Tills it is tliought host to em 
brace it in the enumeiau m since it is lepe^ented as plajing 
an import int 1 ait m the ge 1 a.} rf fhe t intij wt 1 of bt 
Mary's i-iver. 
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3. — Trenton Group. 

The gray silicious limestoiio. sccii resting on quartz on Sul- 
phur Island, north of Druramoiid'e, is regarded as the lowest 
fosailiferous limestone wittiin the limits which have come under 
observation. On the south and south east sides of Copper Bay, 
in Montreal Channel, is observed a series of limestones sup- 
posed to belong but a short distance higher up. The following 
fossils have been rceognized from the extensive collections 
made along this shore, I have not the time at present to 
classify them etratigmphieally ; nor would such particularity 
comport with the scope of the present report. Thoy arc re- 
ferred to their loealities: 

At 158, RhynchoneUa plena. 

At 760, in fragments on the beach, SubuUtes elongatus, Cy- 
pricardites ventricosua, Murchiwnia bicincta. 

At l(i2 A.=d. in the Synoptical Table, next chapter, Ehyjt- 
ohonella plena, RhynchoneUa aUilis, Slrophomena (n. >p.) 

At teS^teS F,=uppcr part of 170 D., Sckizocrinus, Leptcena 
suUerUa, Sulmlites elongalus, Cypricardiles venirico&us, Plurolo- 
ffiaria siibconica, Shynchtmelta plena, Asaphus gigas. 

At IGl^^lfiS B., Strophmnena camercda. 

At 766, (not in place) lihynchonella plena, Telradium ccllW 
losum. 

At 709, the north-eastern extremity of the headland on the 
south-east side of Copper Bay, LeperdiiiafabuXUes, Leptosna sub' 
tenia, Dalmanniles cailicephalus, Ambonychia amygdalina, Slropho^ 
mena pltcifera, Cypricardiles (spf), AsopkuH gigas, Orthoceras 
anellum (f) Pleurotomaria svbconica, Ulcenus, Subuliles n. ep, 
Cypricarditee ventricosa, Murohisonia, (&p ?) Orlhis heUdrugosa, 
0. trisenaria. 

At 771, Slrophomenajdilexta, Seceptaculites 

At 7S5, BhynchoncXla plena, Orihift (resembling 0. peclindla, 
but distinct). 

At 788, Streptelasma coiiiiculum* 

•ThorpglontromwWDli tho rorFgoing ItBsi'.s wore obMiiicrt, ia tolorcfl on FoBIer nad 
IdeadOuvlionB or epeci'js I tun imUut great obJIgtuluuBtoPraf. IML 
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The Trenton Grcup of rocks forma a belt about four miles 
wide, extending \rc3t-nortliwcst across St. Joseph's Island, re- 
appearing in tho high bluffs opposite Little Sailor Encamp- 
ment Island, and extending thence across tho middle of Great 
Sailor Encampment Island. From hero it stretches west in a 
gradually widening bolt, which, bending round to the south- 
west, lies with its southern border on t!ie west shore of Little 
Bay de Noquet and Green Bay, whence it continues across 
Wiaconsin into northern Illinois. 

i. — Sudson River Group. 

On the north aide of Drummond's Island are found some 
highly iti-gillacGous limeetonoa abounding in the fossils charac- 
teristic of the Hudson River GrOup of New York, Those are 
first seen about three miles west of Pirate Harbor, and extend 
thence around the coast to tho point of land north of the bay 
which indents the north-weat side of the island, thus occupying 
a belt about three miles wide. A large proportion of the fos- 
sils seen are Bryozoa, which have not yet been studied. Gke- 
Icetes lycoperdon is exceedingly abundant. FamsleUa steilala 
occurs in prodigious masses and great numbers, (at 181, t86, 
788.) At 181 (A) is an Amionychia not yet identified. The ar- 
gillaceous strata arc about fifteen feet thick, and underlain by 
a bluish gi'ay, sub crystal line limestone, of which three feet 
were observed. 

This group forma a belt about four miles wide across St. 
Joseph's Island, a little south of the middle, then, intercepting 
tho southern extremity of Great Sailor Encam^jmenf Island, 
stretches westward along the south side of the region covered 
by the Trenton Group, and occupies the space between Big and 
Little Bays de Noquet. Passing under the whole length of Green 
Bay, it reappears at the southern extremity, and continues in 
the direction of Winnebago and Ilorlcon lakes, in Wisconsin. 

AH round the circuit which is thug traced, the dip of tho 
formation carries it under the lower peninsula of Michigan. It 
does not emerge on the southern side of the peninsula, being 
overlain by the four groups next, described, but dips down 
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again beneath the carbouiferous basin of Oliio, on the one hand, 
and of Indiana on the other. At Cincinnati ia another swell, 
from the summit of which the overlying formations have been 
denuded, and here the Hudson River Group again appears. Like 
moat of the other groups of the Palseozoic System, it has through- 
out the northern and north westera States, a very great geo- 
graphical development. 

n. — UPPER SILURIAN SYSTEM. 

n. — Olinlon Group. 

At the eastern extremity of Drumniond'a Island, the lower 32 
feet of Dickinson's quarry constitute the upper portion of the 
Clinton Group of New York. . It ia an argillo-calcareoua lime- 
stone, fine grained and very evenly bedded, iu layers from two 
to three feet thick, having a very gradual dip toward the south. 
In color it is nearly white, some layers having an ashen hue. 
The rock presents to the eye every appearance of a most beau- 
tiful and desirable building stone, remarkably easy of access 
and eligibly situated for quarrying. In November, 1859, the 
company organized for working the quarry got out a large 
qnantity of flue blocks for building purposes. Severely cold 
weather an-eated their operations, and on the return of Spring, 
the fine blocks quarried out were found considerably shattered, 
apparently by the action of the frost. This effect was undoubt 
edly due to the sudden fr-eezing of the stone while yet contain- 
ing a large amount of quarry wat«r. Whether a rock containing 
BO large a per centage of argillaceous matter would not, under 
any circumstances, prove too absorbent and retentive of moist- 
ure, to stand ia exposed situations in our severe climate, 
remains yet to be ascertained; but I have some hope, that if 
quarried in early summer, and left to dry before the approach 
of frost, it might be found durable. 

As a lithographic stone, wiiatover its qualities for building 
purposes, I believe some of the layers will answer well, when 
polished ; the surface, to the naked eye, is quite free from imper- 
fections, and under a glass some portioBS are bo homogeneous 
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as to seem made from an earthy impalpable powder. I have 
not had the oppovtunity, however, to submit any samples to the 
inspection of a competent lithographer, which aloiio would 
decide the vahiQ of the rock for this purpose. 

Rocks lower in the group are aeon outcropping succesBJvely 
along the shore of the island, from Dickinson's quarry to Pirate 
Harbor, which, as before stated, is not more than three milea, 
nearly along thjj strike of the formation, from tlio first appear- 
ance of rocks of the Hudson River Group. The formation re- 
appears OB tho northwestern side of the island at Brown's and 
Seaman's quarries (190 and 196). An experimental quarry 
of the ship canal company was opened in this vicinity in the 
upper part of the group (192), but was sntsequently aban- 
doned. The same rocks are seen at numerous points as far 
eoath as the neighborhood of the old British Fort, the northern 
extremity of the point of land at the west end of the island 
being ot| the Clinton Group. 

The rocks of this group contain few fossils, but among our 
collections I recognize the Avicula, Murchisonia and Gytherina 
(Leperditiaf), referred to by Prof. Hall. The latter, particu- 
larly, is characteristic at all the localities, and throughout the 
whole vertical range of the formation. At Dickinson's quarry, 
some arenaceous layers are seen above the.Clinton rocks from 
four to six inches thick, somewhat blotched with red, and 
strongly ripple-marked. The resemblance to tlio Medina sand- 
stone is so strong that one expects next moment to find Lingxda 
euneala in it, but careful search has revealed no organic 
remains. 

This group cuts across the southern part of St. Joseph's 
Island, and passes on in the direction of the southern shore of 
Mannusco Bay. 

6. — Niagara Group, 

The principal part of the promontory known as Marblehead 
at the eastern extremity of Druinmond's Island, is composed of 
the Niagara limestone, so called by tlie New Tork geologists, 
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from its occurrence on the Niagara river. It reaches here an 
elevation of nearly lOO feet above tlio lalio, and dipping 
southward sinks beneath the water on the south shore of 
the island. This assemblage of strata embraces a band five 
feet thick of highly arenaceous limestone, at bottom, overlain by 
seven feet of a hard, gray crystalliaelimestono, whichfurnishes 
an excellent quality of quicklime. This is overlain by forty- 
fivo feet of a rough, crystalline, geodiferous limestone, followed 
upward by eight feet of broken thin-bedded limestone, and six 
feet of rough vesicular limestone. The white, massivG, marble- 
like, magnesian limestone, twenty feet thick, occupying the 
south shore of the island, is still 'higher ; and the series is com- 
pleted by about six feet of thin bedded brown limestone, 
abounding in Fauosites niayarensis, Halysites esokaroides, Uelio- 
liles spinipora, &c. The thicker masses are eminently charac- 
terised by Pentanisri, while not one has been found in the Clin- 
ton Group. The total observed and measured thickness of 
these rocks does not exceed one hundred feet, and it is doubtful 
whether the dip of the strata across Drummond's Island would 
give them a calculated thickness much greater. The rocks 
which emerge from the water on the south side, preserve a 
gentle and pretty uniform rise to the top of the escarpment at 
Marblehead, and west of there. Only the uppermost, thin- 
bedded layers seen on the south shore, are wanting at Marble- 
head. 

The economical qualities of this limestone, so far as I am 
aware, have not been reliably tested. The large per ccntago 
of carbonate of magnesia contained in the heavier beds, renders 
them a pretty well characterized dolomite. According to the 
researches of Vicat, this proportion of carbonaEo of magnesia, 
mixed with about 40 parts of carbonate of iime, possesses 
hydraulic properties; and only a few hundredtlis of clay aro 
required to be added, to produce the strongest hydraulic cement. 
It is not at all unlikely that somewhere upoa the shores of 
Dfumtnond's Lsland a good hydraulic limestone may be fouii'l 
compounded by the hand of natuie. 
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At several points on the south shore of the island, the thick 
strata above the rontamerua bods, appear well calculated for 
architectural uses. The rock is highly crystalline, hard and 
white, with occasional stripes and hiotchea of a rose color, and 
can be conveniently procured in blocks of any required Size. 
It is not at all unlikely that quarries may be opened wliich will 
furnish a stone sufficiently homogeneous to be used for orna- 
mental purposes. For rough, substantial maeoniy, there is no 
rock in our State which is more worthy of attention; and when 
onco developed, there will bo no building; stone of equal excel- 
lence half as accessible to our people. 

This group of I'octs occupies the southern poiikm of the 
Manitoulin chain of islands to the east and south east of Drum- 
moad'a, underlying the peninsula between Georgian Bay and 
Lake Huron, and stretching thence to Hamilton, in Canada 
West, crossing the Niagara river between Grand Lslaud and 
Lake Ontario, andforiaingatLockporl, in Sew York, the quarry 
stone which has been sent a thousand miles to buiid the steps 
at the St. Mary's Ship Canal. 

Toward the west the Niagara Group occupies the whole 
shore as far as Point Detour of Lake Jlicliigan, except the 
promontory, west of Mackinac. Continuing south-west, it 
forms the Pofawotomie Islands, and the peninsula between 
Green Bay and Lake Michigan, the coast of which it does not 
leave until it reaches the neighborhood of Evaneton, near Chi- 
cago. 

7. — Onondaga Salt Group. 
On the cast side of Little St. Martin's Island, north of Mack- 
inac, is seen at the surface of the water a mass of gypseous 
mottled clay, constituting the lowest beds of the Onondaga Salt 
Group of New York. On the main land west of Mackinac the 
clays again appear, and in the vicinity of Little Ft. aux Chene 
they are seen inclosing mimetoua masses of aggregated crys- 
tals of brown and gray gypsum. From the latter locality sev- 
eral ship loads were at one time sent ofF, but the hm 
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interrupted by the doatli of one of tlic proprietors, and haa not 
since been resumed. 

At a higher level, we find at the base of Maoliinac, Koiind 
and Boia Blano Islands, as well as at Sitting Rabbit on the 
main land west, a fine, aah colored argillaceous limestone, con- 
taining abundant acicular crystals, and becoming in the lower 
part banded with darker streaks of aluminous matter, and 
resembling the water limestone of this group in New York. 
Above this, at the West end of Boia Blanc Island, are found 
three feet of calcai-eous clay or mavl; while still higher and 
immediately underlying the rocks of the next group, occurs at 
all the above localities, a fine-grained, brown limestone, No 
fossils have been discovered in this group, in the northern part 
of tho State. 

From the region just referred to, this belt of rocks passes 
under the bed of Lake Huron, reappearing on the Canada shore 
lietween the river Au Sauble and Douglass Point. It thence 
extends to Gait, in Canada West, and crosses the Niagara 
river south of Gfrand Island. On the west, it passes in a simi- 
lar manner under the bed of Lake Michigan, and barely makes 
an outcrop in the vicinity of Milwaukoo, whence it has not 
been certainly distinguished from the associated limestones of 
the Clinton, Niagara and Helderberg groups, the entire assem- 
blage being commonly known as the " Cliff Limestone." 

No other outcrop of rocks of this group has heretofore been 
known in our State. I have now, however, to announce the 
existence of the Onondaga Salt Group in Monroe county, in the 
sou th-e astern corner of Michigan. My attention was first at- 
tracted by the peculiar character of the limestones at Mont- 
gomery's quarry, in the south part of the township of Ida. At- 
this place I found the characteristic acicular crystals in great 
abundance, in a light, thin-bedded, flne-grained, argillaceous 
limestone; and discovered also, some beds of the brownish 
banded argillaceous rock forming tlie water-limestone of the 
group. At this place occur the only fossils yet detected in the 
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group in thia State. They congisfc of a tniTited gasteropocl 
(Laxonema Boydiif) and an obacure Cyathophylloid coral. 

The group ■w'aa again recognized at the head of Ottawa Lake, 
in the sonth western part of the county, and again at numer- 
ous points in tlie bod of Otler Greek, in the oastein part of the 
county. The deepest of the Plnmb Creek quarries, two miles 
south of Monroe, have penetrated the eamo formation and re- 
vealed marked and satisfactory characters. 

Since making the above observations, I have been informed 
of the diacoveiy of gypsum at Sylvania, in Ohio, just beyond 
the State line, and am led to regard this as confirmatory evi- 
dence of the distinct existence of this group in tlie southeastern 
part of our State. It might not be too much to allege that the 
gypsum exported from Sandusky, probably holds a position in 
the same geological horizon. 

The economical importance of the Onondaga Salt Group of 
rocks is very great. It is tlie source of all the salt and gyp- 
sum of the State of New York, and supplies at Gait, in Canada 
West, a beatifui stone for building purposes. In our own State 
it has been already shown to contain gypsum in workable 
quantities on the shores of the Upper Peninsula, near Little 
Ft. au Cliene. The occurrence of gypsum at Sandusky and 
Sylvania, in Ohio, justifies the search for it in Monroe county. 
The iocalities most favorable for exploration aie those already 
mentioned, viz.: the deepest esoav.atioBS at Montgomery's 
quarry, the Plumb Creek quairies, those at the head of Ottawa 
Lake, and the gorges of Otter Creek. 

Some indications likewise exist, of the salif^rous character 
of this formation, in Michigan. Occasional salt springs occur 
in Monroe county, far beyond tlie outcrop of the Saliferous sand- 
stones of the center of the State. The most noteworthy of 
these is i\ miles south of the Eaisinville quarries, in the 
township of Ida. An Artesian well sunt at Detroit in 1829-30, 
after passing through 130 feet of unsolidified raateriale, and 
120 feet of compact limestone, passed 3 feet of gypsum con- 
taining salt. On the opposite side of the State, according to 
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information furnished by Dr. Miles, is a strong and copiona salt 
spring, located upon Harbor Island in the west arm of Grand 
Traverse Bay. Tbis is now overflowed bytbe waters of tbelake, 
but tradition says that tbe Indians formerly manufactured salt 
at this place, when the water was several feet lower. It ap- 
pers quite possible, therefore, that borings which should pene- 
trate this group of rocks might be rewarded by a profitable 
supply of brine. 

One other suggestion may be mado in coimecUon with the 
economy of this group. The bruwn and baudc-rl. argillaceous 
limestone, which, in Monroe county, generally occurs in the 
deeper parts of tlie quariies, may, on trial, be found to produce 
a valuable water lime. The tria!, if never made, should, by all 
means, bo undertaken. Even should this experiment fail, tho 
hydraulic character imparted to the quicklime manufactured 
from this rock, or from rock with wnicb this is mixed, must add 
materially to tlie cementing properties of the lime, provided 
it is used with reference to the peculiar nature of hydraulic 
cements. 



8 — Vppi7 Hdderbeig Group 

In the lower pait of tbe clifls known, as Lhnnney liock and 
Level's Leap, on the west bide of Mackinac Island, is slpu a 
chfity jnd igilifeioua conglomerate, iiregulaily dispobod, but 
pretty pcisistent On the mam lind west, close to the water's 
■edge, and beneath the brecciated mass, presently icieiied to, is 
found a bettei chaiacteiized conglomerate, a few feet m tliicfc- 
neis Tliese beds, occupymg the pi ice of the Oiiskiny Sand- 
stone of New York, tnd coiiespondm^ to it in lithological 
chaiacteis, <is seen at some of its exposnies, may not impiob- 
ably bo icgaided au repiesentmg thit foimatmn The untci- 
tainty of tho identification, however, prevents mn fium givm^ it 
a distinct place m the enumeration of oui strata 

Above this carious conglomerate, rises one of the moat 
jomarkable masses of rock to be seen in th'a or any State. 
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The well cliaracferiaed limestones of tho Upper HcHeiberg 
Group, to tlio thickness of 250 feet, oxiafc in a confusedly brec- 
eiated condition. The individual fragments of the mass av& 
angulai- and seem to have been bnt little moved fvom their 
original places. It appears as if the whole formation had bucif 
shattered by audden vibrations imd unequal uplifts, and after- 
wards a thin calcareous mud poured over the broken maaa, per- 
colating through all the interstices, and re-cementing the Irag- 
ments. 

This is the general physical character of the mass; but in 
many places the original lines of stratification can be traced, 
and individual layers of the formation can be seen dipping at 
various angles and in all directions, sometimes exhibiting 
abrupt flexures, and not unfrequently a complete downthrow of 
15 or 20 feet. These phenomena were particularly noticed at 
the cliff known as Robinson's Folly. 

In tlie highest part of the island, back ol Old Fort Holmes, 
the formation is mach less brecciated, and exhibits an oolitic- 
character, as first observed in the township of Bedford, in 
Monroe county. The principal part of Round and Bois Blanc 
Islands is composed of the brecciated mass. It forms the 
promontory west of Mackinac, which, on the north side, sinks 
abruptly to the low outcrop of the Onondaga Salt Group, 
stretching across from tlie Hare's Back to Little Pt. au Chene. 
It is seen again in the vicinity of Old Mackinac, hut it evidently 
diminishes in thickness toward the south. 

The elevated limestone region constituting the northern por- 
tion of the peninsula, consists of the higher members of the 
Upper Huidcrberg Group, whicli gradually subsides toward the 
south, and in the southern part of Cheboygan county, as nearly 
as can be judged, sinks beneath the shaly limestones of the 
Hamilton Group. The strike of the formation determines tho 
ti'eiid of the coast of Late Huron, although the limestone bar- 
riers to the lake are generally, at the present day, situated 
some distance hack from the immediate shore. A few miles 
north-west of Adam's Point, at Crawford's marble quarry, the 
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higher membera of the series abut upon the shore in a cliff 
about seventy Sve feet )iigh. At the base we find four feet of 
brown calcareous saEdstone which is assumed to be nest in 
order above the oolitic beds of Mackinac Island. From this 
point, the outcrop of the formation is traced in a ridgo passing 
between Grand and Long Lakes, in Presque Isle county, and 
abutting upon the shore again at a point nearly opposite Mid- 
dle Island, This island is made up of fragments of the lime- 
stone. Gradually subsiding toward the south, the formation at 
Thunder Bay Island rises barely to the surface of the water. 
On the east side of the island, in the vicinity of the light-house, 
it is seen forming vertical cliffs beneath the surface of the 
water. In calm weather, npon a sunny day, the view of these 
isubaqueoua precipices is truly impressive. Dark gorges, gloomy 
caverns and perpendicular walla are seen dimly lit by tlie dimin- 
ishing light, until darkness cuts oS the view, and the plummet 
feels its way to the depth of ninety feet, amongst the shadows 
of the ruins of an ancient ocean stream. Passing hence under 
the bed of the lake, the formation emerges on the Canadian 
shore, between Douglass Point and Benson's Creek. It passes 
thence in a broad belt to ihe shore of Lake Erie, which it occu- 
pies between Buffalo and Long Point. Dipping toward the south- 
west beneath a trough of newer rocks, it appears again upon 
the northern shore of the lake between Point aux Pins and the 
Detroit river, and passing into south-eastern Michigan, it arches 
over, forming the anticlinal axis whose denudation has uncov- 
ered tJie Onondaga Salt Group. Ffom this axis it dips north, 
iBOuth-east and south-west, passing heneatli three distinct coai 
:basins. 

At tlie exposures of tiiis group of rocks in the southern part 
of the State, wc find its tliickness very considerably diminished. 
The conglomerate, supposed to represent the Oriskany sand- 
istone, has not been recognized. The thick brecciated mass is 
not distinctly identifiable, though at Ft. aus Peaux and Stony 
Ft., the formation is much broken up. Still the palteontological 
characters of the rock seem ratlier to ally it witli that part of 
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the formation seen at Thunder Bay Island. The oolitic portion 
eeen at the eummit of Mackinac Island is recognised at several 
points in Monroe county, while the arenaceous strata of Craw- 
ford's quarry are repeated in a beautiful white sand, derived 
from the disintegration of the rock in Eaisinville, 8 milea from 
Monroe. The whole thickness of the formation in Monroe 
county cannot be over 50 or 60 feet from tlie oolitic beds to the 
Onondaga Salt G-roup, while at Mackinac the same strata 
attain a thickness of 215 feet. 

To the west of Mackhiap,.tho Helderberg limestones aro 
found underlying the numerous islands near the foot of Lake 
Michigan, and forming the highlands seen a few miles back 
from the coast of the Peninsula, as far as Little Traverse Bay. 
At the head of this bay, they are seen forming cliffs along the 
shore. The highest beds are thick, light, argillo-calcareous, reg- 
ularly stratified, abounding in Brachiopods, geodes and long 
cylindrical cavities. At some points these beds are made up 
of a large dome shaped coral, similar to those seen at Thunder 
Bay Island. A calcareo-argiUaceoua, ahaly layer, of a dark 
gray color, one or two feet thick, separates these upper beds 
from a pale buff, argillo-calcareous, thick bedded, fissile mass, 
i feet thick, which is underlain by 3J fcefc of a light diogy gray 
argillo-calcareous, porous, geodiferous mass, breaking with a 
very uneven fracture. Still lower wo find C feet of light argil- 
laceous, fine grained limestone, resembling that of the Clinton 
Group. We next come to a light buff limestone, much shat- 
tered, destitute of fossils, C feet thick, apparently represcotiLg 
the hrecciated mass about Mackinac. Finally, at the lowest 
points, is seen a light buff limes tome, banded with argillaceous 
matter, and resembling the highest beds of the Onotidagri Salt 
Group. 

The Helderberg limestones of Michigan are well stocked 
with fossil remains, which are found not only in place, but scat- 
tered with the drift to alJ parts of the State Probably thrce- 
iifths of all the fossils picked up from the surface of the Lower 
Peninsula — except in the immediat« vicinity of tlic outcrop of 
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other fossil if e reus strata — belong to this group; while more 
than another fifih belong to tlie Hamiiton Group. But little has 
yet been done toward the identification of the numerous species, 
in consequence of the long expected, but long delayed, appear- 
anc:o of Prof. Hall'a third volume on the FalEeontology of New 
York. The liighest metobers of the formation in Monroe county, 
contain numerous iehthyodornlites and other traces of fishes, 
the most perfect of which have been furnished by Judge Cbris- 
tiancy, from his quarry near Dundee. A finely preserved spine 
from this locality, exhioits the generic characters of New- 
berry's Machwracantkus* except that it is solid thronghont. I 
have also a traditional account of a pair of powerfully armed 
fish jawH. The same quarry contains an abundance of beauti- 
fully preserved Tenlaculiles, showing the telescopic structure of 
the shell ; a large encrinital atem, and a Qomphoceran (n. sp.), 
which is fgund again in the highest beds of the formation at 
Crawford's quarry, beyond Prcsque Islo. A little lower down, 
in the borders of the oolitic beds, we find a Mhynchonella (n. 
sp.). At Stony Pt, and Pt. aus Pcaux, the -formation is much 
shattered, and embraces large concretionary masses several 
feet in diameter, which easily separate in concentric layers. 
A similar structure was afterwards seen at Thunder Bay 
Island, fonning domes twelve and a-balf feet in diameter, 
rising vip through the rocky floor of the island. Here, 
however, a distinct coralline atructuro was discovered, 
which has led to the conviction that the structure at Stony 
Point, is also organic. Numerous trilobites occur in the rocks 
at Moiiguagon, in Wayne county, among which Diacops bitfo 
is conspicuous, two or three species of Eiwrnphalus were seen 
at Middle Island, and averylavgeEuomplialoid shell sixer eight 
inches across, has been oLtaincd from the west end of Lake 
Erie. From i\Iackiiiac, besides Phac<^s bufo, Proetus (sp?) and 
the other forms noticed by Prof, Ilall.f I have dttccted only a 
Cyathophyiloid coral. Prom Little Traverse Biiy, I have Spirir 
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fer gregaria, Merista, Cyrtia, (ii. sp.) Acervularia Davidsoni 
(from the limestones separating the Helderberg aad Hamilton 
Groups,) and numeroMS other fossiis. Prom other parts of the 
State, this group has furnished a BeUerophon, (n. sp.) Spirjfer 
acuminatus, (cuUrijugatus,) Syringopora, Ghondes, Productust 
Atrifpa reticularis, Slrophomena rtcgosa, Spirifer duodenana, 
SiropAomena hemi^Jterica, Atrypa (n. sp.^, Spirifer (peculiar for 
plication in mesial sinus) Strophodonta (n. sp.) MeristeUa, ( N. 
Y. Regents Eep. 1859,) ani many other forme. 

The formation is extensively intersected by divisional planes; 
and even in those portions not belonging to the brecciated maes 
at Mackinac, is apt te be conaiderabiy broken up. The open 
character of the rook permits the escape of numerous copious 
springs of fresh water, and occasionally gives rise to the sud- 
den disappoaranca of streams and lakes. Tarious accounts are 
current, in Monroe county, of subterranean communications 
from lake to lake, and even between Lake Erie and the western 
part of the county. I heard it repeatedly stated, that at cer- 
tain seasons of the year, Ottawa Lake passes off by some 
subterranean outlet, causing the death of all the fish which 
remain, but that, on the refilling of the lake, the water is always 
accompanied by a fresh stock of fish. In Mr. James Cummins' 
quarry, about five miles, in a right line, north-east of Ottawa 
Lake, the rock is described as cavernous and fuU of sink holes ; 
and what is remarkable, is the fact that this quarry is always 
filled with water when the lake is high, and empty when it is 
low; and whenever tlie quarry is full, it contains base and dog- 
fish of the common species of that region. 

The curious; suture-like structure so often referred to by 
other geologists, is frequently met with in Michigan — two con- 
secutive layers of rock being studded, on their contact surfaces 
with tooth-like or prism-like processes which fit into correspond- 
ing pile on the opposite surface. A tliin film of black bituminous 
matter generally prevents a perfect contact of the contiguous 
surfaces. Sometimes these processes are so little developed, 
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tbaf, tha liue of contact is merely zigzag, or truly suture-like, 
while in other caaes they become elongated prisms. The same 
strnctuco was long ago noted in the same formation, in Ohio, 
by Dr. Iiocko.* Iq New York it is found in the Niagara Lime- 
stone, the Waterlijne Group, and soma of the higher rocks. ■[■ 
These forms were termed by Prof. Eaton, LignUites, from their 
resemblance to woody fibre. In consequence of Mr, Vanuxcm's 
suggestion, J that this structure might be owing to sulphate of 
magnesia, Dr. Beck subjected to aiialysie a specimen from the 
Niagara Limestone, and detected about 21 per cent, of carbon- 
ate of magiie8ia.§ 

Tbe limestones of this groap are generally aomewliat bitn- 
minous, giving a brownish color and a fetid odor to the rock. 
The bitumen at Ohristiancy's quarry in Monroe county, is so 
abundant as to exude in the form of an oii, and float upon the 
snrface of the water. The bituminoua exudation is very marked 
In the Heldorberg limestones of Northern Illinois. Black, bitu- 
minous, shaly partings frequently occur between the strata in 
the upper part of the group. 

Considerable hornstone appears in the formation at Raisin- 
ville, in Monroe county, and also at Little Traverse Bay. Cu- 
rious cherty concretions are very common. These sometimes 
take the form of a perfect sphere, or ellipsoid of revolution, or 
a gourd, and generally reveal at the centre, traces of some or- 
ganic substance. These characters are supposed to appertain 
to the " corniferous " or upper portion of the gionp. At Brest, 
Stony Point, Pt. aux Peaux, and some other localities, the bro- 
ken strata abound in Strontianite, Dog Tooth Spar and Ehotnh 
Spar. At 3rest, Amethyst is found in limited quantity. Some 
of the cherty nodules or pebbles at Mackinac, pass to the char- 
acter of cluUcedony and well marked agate. 

The economical importance of this group of rocks is very 
great. They are everywhere useful for quicklime, and when 

•Bsport sf GeolDglcul Sarvii]', ObLo, 1333, p. 230, 
tHeport in Ui!tricl, for 1833, p, 271. 
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not too remote fvom ssttlemente, are everywhere burned for this 
parpoec. Monroe roimfy has long bfea colebratcd for the 
abundaace and good quality of its lime At OhrlsLiancy's 
quarry, about 10,000 buahelh aio annually produced. The 
Plnmb Croek quar^iet., below Momoe, lumish a much larger 
quantity. At Eaiamville, where the outcrop of the limeatoae 
covers about 200 acres, are 13 kilns, with a capacity of 8,5i0 
bnebols. Supposing that these kilns burn, on an average, once 
in three weelcs, the total amount of lime produced is 145,180 
.bBshela per yeai-. Lime is manufactured iit nuinerOHS other 
points in the county. According- to sfcatistica on hand, the aver- 
age cost of the lime at the kiina is about 5 cents per bushel. 
It is sold for 12| cents at the kilns. Supposing the Plumb 
Oreek quarries to produce 100,000 bushels annually, and all 
other kilns in tlie county 50,000 bushels, we have an aggregate 
of 395,000 bushels, which at 12^ cents a bushel amounts to the 
considerable sum of $36,875. This lime is generally pur- 
chased by the farmers, who carry it in wagons to the surround- 
ing country, for a distance of 30 miles. It is generally sold by 
them for 25 cents a basbel, making a profit to them of $36,815 
which is likewise retained in the county. The aggregate an- 
nual addition to the wealth of the county, therefore, fiom tha 
manufacture of lime alone, is $13,150.* 

For architectural purposes, some portioas of the Helderberg 
limestones seem to be extremely well adapted. The sills, caps 
&nd water table manufactured at Christiancya quarry, have a 
reputation of many years standing. They may be seen in the 
court house in Monroe, in the new hotel, in all the pew block of 
stores en Wasliingtoa street south of the city hall, in Wing 
and Johnson's banking office, and three stores in Monroe street, 
There is no stone which stands the weather better. They seem 
even to improve under the influence of exposure. The distance' 
of the :^uarry from the railroad has, however, prevented these 
atones from comiag into general use. During 185U, twelve 
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hundred feet of caps, window sills and water table were work- 
ed out, and abeut two hundred feet of doer sills. About one 
hundred and twenty corda of rough atone are annually sold for 
building purposes. 

At Crawford's quarry on ths, bhoie of Lake Enron, abont 
eighteen miles beyond Pieape Isle this limestone presents 
characters which creatf the hcpe of veiy mteieating develop- 
ments. The roek here is compact fine gr'nnel and handsomely 
clouded by the nnequal distiibution of the bituminous matter, 
80 that polished surfaces of tbe geneiil mas', present quite an 
elegant appearance. The laij,e djme shaped coral, however, 
spoken of as occurring %t Thunder Biy Island and Little Tra- 
verse Bay, produces in the stone at this quirry a very beaiitifal 
effect. The nfidulating ^sncentiic limiiiae when cut by right 
planes, and tho surfaces pihshed exhibit a beautiful agate-like 
structure, the effect of which i^ gteatly heightened by the cor- 
alline disposition of the calcareous matter, and the varied dis- 
tribution of the bituminous color. Should it bo proved that this 
sort of rock can be procured in samples sufficiently large, the 
Late Huron marble will take its place by the side of the most 
highly esteemed varieties. 

The agricultural capabilities of the district underlain by this 
group of rocks is very great. The whole of the elevated lime- 
stone region north of the line joining Thunder and Little 
Traverse Bays, is capable of supporting a dense population. 
The contrast noticed in passing from the arenaceous soils of the 
Marshall and Napoleon Groups, to the calcareows soils of the 
Helderberg Group, is very striking. The islands of Bois Blanc 
and Mackinac, but especially the former, are covered with a 
growth of timber, which, except the addition of a few scat- 
tered Cloniferis, is a perfect reproduction of the forests of 
Monroe county, and Northern Ohio. The same might have 
been said of the plateau upon the Niagara limestone, extending 
west from Centraiia, on Driunmond's Island. I saw here the 
beech, black birch, sugar maple, and other trees growing to 
an enormous size, One birch measured 10 feet in circumfer- 
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ence. Mr. Francis showed me liere excellent crops of Indian 
com, potatoea and oats. 

9. — Hamilton Group. 

On the east side of TImnder Bay Island, the rocks of the 
Helderberg Group are eeen oveiiaiii by a black bituminoua 
limestone, abounding in Atrypa reticularis, and numerous other 
Brachiopods allied to the types of this group. The locality 
furnishes, also, two or three species of trilobites, a Favosiles, 
a large coral allied to Acer»ularia and some iiah remaina. The 
rook breaks in every direction, and abounds in partings of dark 
sbaly matter. 

The same beds are again seen at Carter's quarry, two or 
three miles above the mouth of Thunder Bay river, and here it 
contains the same fossils. It ia seen again on the south shore of 
Little Traverse Bay, replete with Brachiopods and Bryozoa, and 
is here eighteen feet thick. It is overlain by two feet of dark 
ciiocolate colored, compact, argillaceous limestone, much shat^ 
tered, and abounding in Oyathophylloids and other corals, 
which, in turn, is surmounted by 14 feet of a limestone varying 
from calcareous and crystalline to argillaceous, in beds from 2 to 
9i inches thick. The whole series is completed by 6 inches of 
black shale. 

The exact order of superposition of all the rocks constituting 
the Hamilton Group, has nowhere been observed. The bluff at 
Partridge Point, in Thunder Bay, is believed to come in next 
above tbe bituminous limestone of the localities just cited. The 
i-ock here is at bottom, a bluish, highly argillaceous limestone, 
■with shaly interlaminations, the whole wondei'fully stocked 
with the remains of Bryozoa and not a few encrinital stems. 
No calices of Encrinitea, however, could be found, except two 
Penlretivites picked up along the beach, and one Oyathocrinoid 
found in place. Above these beds, which are but five feet thick, 
occurs a mass of blue shale, six feet thick, calcareous in 
places, and irregularly intorstratified with blue, argillaceous 
limestone. It contaiiis Bryozoa, Gyathophyliidiie and Trilobites. 
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Still higher, is a maeaive limestone, below, filled with Bryozoa, 
Enoi'inites and Brachiopods, above, little fosailiferous, the whole, 
with in terlami nations of clay. 

At the upper rapids of Thiicder Bay rivor, still a different hat 
entirely detached section was observed, and it is, as yet, impos- 
eibie to collocate it with the others. The same must be said of 
the isolated exposure at the lower rapids. At the upper rapids 
(N. E. J of S. W. ^, sec. 1, T. 31 N., 8 E.,) on the south side of 
the river, limestone is seen in a bluff 15 feet high, dippingr E, 

5. E., about 5". Tho whoie section exposed ie 25 foet, made 
np as follows, from above:* 

8. Limestone, bluish, fiaggy, B ft, 

'I. Limestone, dark gray, iiighly crystalline, thick bedded, 

with Favosiles, , 9 ft 

6. Limestone, dark bluish, very One grained, hard, com- 

pact and heavy, with a few reddish streaks and spots, 
and some encrinital stems and shells, and a few crys- 
tals of spar interspersed, with occasional seams of 
the same in the form of dog tooth spar. Would make 
an excellent building stone, and probatdy would re- 
ceive a fine polish, , 6 ft. 

6. Limestone, gray, ci-ystalHne, thick bedded, seen in bot- 
tom of river. This rock resembles fragments seen at 
the highest level about the lower rapids, 3 ft. 

i. An interval of no exposure. Half-amile liigher up the 
stream, the section is continued, as follows: 

3. Limestone, dark, bluish gray, fine grained, compact, in 
layers 2-4 inches thick. Eescmblea the rock at the 
lower rapids. 

S. Clay, indurated, regularly stratified, rather dark 3 J ft. 

1, Calcareous shale, with fossils, forming the bed of the 

The dip at this place is abnormal and evidently local. The 
true geological position of the rocks must be determined by 
future investigation. 

The rocks of the Hamilton Group are traced from the south 
shore of Little Traverse Bay to near the outlet of Grand Tra- 
verse Bay. At some of the exposures Spirifer Tnvcronatus ie 
recognized in groat abundance, though by far the most abund- 
ant Braiihiopod is Atrypa relicidaris. 
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The Hamtlt.<.in Group eeems to play a very impoitaut part in 
the geology of the northern, portion of tlie peiiiiisnia, but in the 
southern part of the State it ha3 not yet been aatiafactorily 
identified From Thunder Bay it passes under the bed of Lake 
Huron, and reappears upon the Canada ahorc, between Ben- 
son's Creek and Cape Ipperwash or Kettle Point. From here, 
as nearly as can be asceitained from tlio loports of the Can- 
adian survey, it passes southward in a belt about ten miles 
wide to the south-eastern part of the county of Lambton, where 
it is met by another outcropping belt, extending east from tlio 
shores of Lake St. Clair. The united belts fill a trough in the 
Helderberg limestone, which extends east to the shore of Lake 
Erie between Point aux Pirs and Long Point, whence it crosses 
the lake, and reappears in Ohio. 

The branch which comes in from the direction ot Lake St. 
Glair, ought to be recognized in the southern part of our penin- 
sula, but though we have here a great tliickiiess of argillaceous- 
strata, they are supposed to belong rn.tiier to the group above 
than to this one. It seems, at any late, pretty obvious that the 
eminently foseiliferous limestones of Thwnder and Little Tra- 
verse Bays, do not reach t'.io latitude of Detroit, a fact which 
accords with the gri^^t.; attenuation of the Helderberg lime- 
stones, in the sanr: uirectisn. 

In an econoi.iical point of view, the rocks of this group have 

not been siiuwnto possess great interest. It would certainly 

be wfll, lia-^vever,'to test the hydraulic properties of some of 

the argillaceous limestones ol Thunder Bay. 

10.— Huron Group. 

At Sulphur Islanc!, in Thunder Bay, not more than a mile 
east south-east from Partridge Ft., is found a black bituminous 
slate, which is believed to overlie the fosailiferous cliffs at the 
latter place. No undisturbed strata are seen on the Island, 
which consists of a mass of fragments rising' a few feet above 
the water. These slates or shales burn with considerable free- 
dom, and it is stated that a combustion started from camp flres 
has, in several instances, continued spontaneously for many 
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mouths, in one case 16 mouths. The cinders resulting from these 
fires are still very conspicnous. These ehales furnish no fossUs, 
except a few vegetable impressions resembling a Galamites, and 
some vei7 indistinct impressions of shells. Pyritoua nodules and 
aeptaria are quite common. Oapt. Maiden, of Thunder Bay 
Island, gave me a specimen of the latter, in tiie shape of a veiy 
oblate ellipsoid, 14 inches in its greater diameter and 3 in the 
lesser. 

At Squaw Pt., on the main land eoutli of the island, near tlie 
residence of tbe oM Indian Chief, Zwanno Quitddo, the black 
slates are feuud in place, in a cliff 10 feet high. The exposed 
surfaces are very much discolored by oxide of iron. 

On the opposite side of the State tlie black shales are seen at 
1;he south-east extremity of Mucqua Lake, in Emmet county; on 
the north side of Pine Lake, (sec. 3, T. 33 N., 1 W.); near the 
■outlet of Grand Traverse Bay, (sec. 3, T. 32 N., 9 W.), and a 
few miles south of there, and again near the head of Carp 
Lake, in Leelanaw county. The greatest observed thickness in 
this part ©f the State is 20 feet. 

On the east shore of Grand Traverse Bay, nearly opposite 
the north end of Torch Light Lake, is a bed of green shale oc- 
cupying a position above the black shale. It is rather a soft, 
semi-iudarated clay, traversed by bands of lighter color, appar- 
ently calcareous. 

No rocks have anywhere been seen reposing upon the black 
■or green shales. 

From Sulphur Island, in Thunder Bay, the black shales pass 
nmder the bed of Lake Huron toward the south-east, and 
emerge at Cape Ipperwash, on the Canadian shore. From here 
they are traced to the township of Mosa, in Middleses county, 
and, from their occurrence at Enniskillen and other localities in 
the vicinity, they may be regarded as oceapying the triangle 
embraced between the two belts of Hamilton rocks, before 
referred to, aod the National boundary line. This triangle 
would be the thinning out comer of the great basiu which 
forms the Lower Peninsula of Michigan. 
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TheSe shales, at Emiiekillen, Bear Creek aad neighboring 
localities in Canada, become the source of large quaEtities of 
petroleum ; and there is little doubt that the mineral oil of Ohio 
is derived from the same formation.* These shales, and the 
great mass of less bituminous shales lying above them, contain 
a vast amount of vegetable or animal matter, the source of the 
rock oils. This oil is eliminated by a slow spontaneous distil- 
lation, and rises up and saturates the overlying porous sand- 
stone rocks, m which, m Ohio and Pennsylvania, it is found by 
bonng 

Does the rock »il exist in MiUiigAn? The oil bearing I'ocks 
of BniiiEkillen, are but aw elbow of t foimation which belongs 
propt-ily to the Michigan side of the boundaiy line. The oil 
producing shales unquestionably dip undei oui fctate, and are 
not far frum the suifaco thioughout St Clan, Oakland, Macomb, 
Sanilac and Hiuin counties But aiu they overlain by a 
potous sandstone capable of becoming the repository , of the 
pioducts of the spontaneous distilldtion of the oi!, or are they 
overlain !>; aigillaceous fettata, which would piove completely 
impeivious to the ascent of \olatiIe matters,? In the present 
state of our knowledge this question cannot be satisfactorily 
answered, but the indi< ations are not .iltogether favorable. 
Nevertheless it is well known that at several points in St. Clair 
county evidences ot bitHuunous exudations esist, and streams 
ot inflammable gas have escaped from the earth; moreover, an 
overlying sandstone does not seem to be everywhere an essen- 
tial condition to the accumulation of oil. In the present state 
of the case there seems to be sufBcient encouragement to em- 
bark in explorations on a cautious scale. 

Ihe strike of tbo black bituoiiuous shales beneath the bed of 
the lake, from Thunder Bay to Kettle Point, must pass several 
miles to the east of Point aux Barques. It follows, therefore, 
that the ehales and flagstones occurring along the shores of 
Huron county and dipping toward the south-west, must be many 

from Ihe Olilo AgrliinHiirnlReiJOrl for ISSfl. 
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feet higher than the shales of Thuader Bay and Kettle Point. 
The Huron county sliales and flagstones, however, are the- next 
rocks observed in ascending order. Not less than 180 feet of 
them, are seen in Huron coimty, and the total thickness must 
he much greater. They were penetrated 59 feet in Butter- 
worth's salt well at .Grand Rapids, liiO feet in the State salt 
well, and 21i feet in Lyon's well. 

The greater part of this member of the group consists of 
shales, which are laminated, fissile, dark blue or blackish, hitn- 
minous and pyritifGroua. Their expoaed surfaces generally 
become covered with rust, and when protected from the 
weather, with an astringent eflovescenco resembling sulphate of 
iron. Throughout the whole thickness, we find occasional hands 
of hard limestone and bluish, fine-graiaed, somewhat argilla- 
ceous sandstone, which at many points has been manufactured 
into wijct-stones, and niight be used for flagging. The more 
shaly portion is surmounted by a more important mass of the. 
sandstone fifteen feet in thickness, from which the celebrated 
Huron grindstones are manufactared. The rock here is bluish- 
gray, fine-grained, perfectly homogeneous, with sharp grit and 
a limited amount of argillaceous matter. Between the layers 
are found some serpentine grooves and casts like worm tracks. 
One of these wna traceable twenty-eight inches and was three- 
eighths of an inch in width In one fragment the pectoral fin 
of a fish is preserved. Nuraeious obscuie titcei ot tenestnal 
vegetation are found between the sti ita ind m one place the 
workmen opened a cavity fiom which ihej took out a bushel of 
good bituminous coal— a discovtiy which was immedaiely fol 
lowed by a fever! 

The junction between the gutstones ind underlying shales 
1b finely seen at the old quarry ibout one mile east of the 
principal one, the upper fourteen ff-et being sindstone and the 
the lower six, shale. "It is again "eon at the j tuth oi Willow 
Greek, where, near the saw m 11 the shilc uses six. feet and is 
overlain by the gritstone. The latter is struck in all the wells 
of the neighborhood, and forms a high ridge to the east of the 
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village. Following up tbe creek for two and a half miles the 
land is found to riee rapidly, and the banks of the creek are in 
some places sixty to eighty feet high. The elevation hero risea 
up into the group next above. 

At the light house, one mile east of Willow Oreek, the fol- 
lowing section is seen: 

8 Sbale, with inter! ami nations of sandstone 12 ft. 

8. Sandstone, bluish, fine, 2 ft. 

1. Arenaceous shale, 2 ft. 

6, Sandstone, bluish, hard, concretionary, 2 ft. 

6. Shftle, very psraistent, 8 Id. 

4. Sandstone, calcareous, hard, highly fossil if erous; con- 
tains Reizia, Merista, Gomphoceras (? ) Glymema, Rhyn- 
chonella, a Spirifer resembling S. tnucronohis and S. 
medialis, but distinct from both, and a large Leptse- 
noid shell, 2| inches across the hinge line, 2 ft. 

3. Shale, 3 ft. 

2. Sandstone, hard, pyritiferous, very persistent, 1^ in. 

1. Shale, 12 ft. 

The hafd, projecting, pyritous iayer, (2) affords an excellent 
opportunity for measuring the dip of the formation, which was 
found to be one and a half degrees toward the south-west. 

A short distance west of tlie light house occurs the moat 
extensive dislocation seen south of Mackinac. In the neigh- 
borhood of the disturbance, on each side, the strata exhibit 
short undulations, which finally become an actual break, and 
downthrow of five or six feet. Indications of a sliding move- 
ment are seen in the vicinity, and the whole effect is such as 
might be produced by a lateral pressure from the west. 

The gritstoms of Lake Huron are destined to play an im- 
portant part in the economical geology of the Lower Peniiisrrla. 
The principal qnaiTy owned by Johnson, Pier and Wallace 
(sec. 30, T. 19 S., Ji E,) is now worked over an aiea of 
little more than four by twelve rods. Two hundred tons of 
grindstones were taken out during 1859, and I was informed 
ly the foreman that he expected to manufactore five hundred 
tons during 1800. Several stones have been finished, weighing 
a ton each, and one which weighed thiee tons. These facts 
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show tlie soundnese and homogeneous cliaracter of the for- 
mation. 

For flagging, and for window caps, sills and water-tables, 
tbis stone is equally adapted. When wroaght, it has much the 
appearance of the Waverlj sandstone. Ita color is decidedly 
preferable to that of tlie freestone, so extensively introduced 
from Cleveland, Ohio. It contains less ferruginous matter, and 
is less likely to stain. 

The outcrop of the shales of this group is seen in the south- 
ern part of the State, near Adrian, in Lenawee county; near 
TJaion City, and again near Coldwater, in Branch county; at 
Athens, Leroy, and Newton, in Calhoun county; at Mendon and 
Leonidas, in St. Joseph county; and at Bangor, in Van Buren 
county. There is little doubL that the low argillaceous belt of 
country between Adrian and the region west of Detroit, marks 
the continuation of the outcrop of the same rocks. An Arte- 
sian well bored at Detroit 1839-30, showed the existence 
of 118 feet of plastic clay overlain by 10 feet of soil and 
sub-soil, and underlain by 2 feet ef sand and gi'avel rest- 
ing on solid limestone. It has already been stated that tlie 
shales were penetrated in tjiree of the salt wells at Grand Rap- 
ids. At the well of Hon. Lucius Lyon, the boring extended 
214 feet into these strata, without reaching the bottom. This 
boring passed a 2 feet band of sandvock 18 feet from the top of 
the shales, and a 1 foot band 50 feet from the top — the arena- 
ceous clement being thus shown to be much lees abundant than 
in Huron county. The shales were penetrated 130 feet in the 
State salt well, 3 miles west of Grand Rapids, and 59 feet in 
Butterwortli's well. 

In Branch county the shales, or more properly clays, are 
freighted with a considerable abundance of kidney iron ore, 
which was formerly used, to a limited extent, in the furnace at 
Union City, but found too highly charged witli sulphur to 
answer well. 

At two localities — Leroy, in Calhoun county, and Mendon, in 
St. Joseph county— these argillaceous beds present the charac- 
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ter of a black bituminous shale In Mi Cinwright's well uear 
Coldwater, the upper part is dleo bitummoufi but soon pasaes 
into a plastic dark blue claj which he has workt, 1 ■\ eiy exti n 
aively in the vicinitj, in the manuticturi of Iricks F i th s 
use, the kidney hou clays aie generally well adajted 

No fossils have been detecte 1 in this gioup m the i utheiii 
part of the Stute, except a Telhna a Sylen in disfingui'ihible 
from one in the Marsh^iU Group ■t Chonetcs ini ■i G ammy la 

The bituminous character of most of the shales of this group, 
and especially of tliat portion known as the " Black Bituminous 
Shales," has given rise to numerous misapprehensions in regard 
to their geological relations, and has been the occasion of the 
practice of a great amount of geological quackery. The pop- 
ular opinion is, that coal must exist aomewbero in the vicinity 
of the black shales. The opportunity has been very many 
times presented for discouraging' explorations contemplated or 
nndertaken, under the influence of this iliusioii. Large tracts 
of land have been secretly taken up, with the view of securing 
eligibly situated coal mines. The reports so rife among the 
Indians and their missionaries, of the occurrence of coal in 
the neighborhood of Grand Traverse Bay, are undoubtedly 
traceable to the same illusory shale. There is not the remotest 
probability of the occurrence of coal within a hundred miles of 
Grand Traverse Bay. This statement is made in full recollec- 
tion of the allegation of a learned judge, that he had seen 
anthracilecoal that was said to have been collected in that region. 
One of the localities, of Indian notoriety, is at the eouthern 
extremity of Mucqua Lake, south of Little Traverse Bay. The 
Indians report that they have often resorted there for fuel, and 
that they have burned the coal in their camp fires — a statement 
perfectly credible if wo substitute shale for coal. 

Similar misguided expenditures have been made in the same 
rocks in Canada, New York, Ohio and other States. 

The geological positon and equivalents of the Huron Group 
of rocks, cannot yet be regarded as satisfactorily settled, and 
for this reason they have received a provisional, local name. 
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The black bituminous slate of Michigan has generally been 
regardefl as equivalent to the "black elate" of Ohio and Indi- 
ana, which is reputed to occupy tlis horizon of the Marcellus 
shalo or perhaps the Genesee elate of New York. Tiie Marcel- 
lus shale, however, lies below those New York rocks whose 
equivalents are found at Partridge Point, while oar black slate 
lies above, more nearly in Ihe position of the Genesee elate, or 
some of the ahales of the Hamilton Group. The lithographic al 
resemblances, as inferred from the New York Reports, eeem to 
give color to this identification. 

With reference to the eetttlement of this and similar geolog- 
ical questions, I paid a visit to several localities in tl!C vicinity 
of Cleveland, where observations have been made by Dr. New- 
berry, Prof. Hall and others, Di'. Newberry accompanied me 
to several points and rendered me every possible assistance. 
About 3 miles east-south-east from Cleveland is an outcrop of 
sandstone dipping south east. This ia at top, coarse, ii^listeniBg 
and somewhat mottled. Below, it becomes light colored, then 
dirty reddish gray, and then highly ferruginous, with ironstone 
pavtings. On the whole it closely resembles the sandstone of 
the upper part of the Marshall Group, It is said by Dr, New- 
berry to be 150 to 200 feet below the conglomerate. At Mecca, 
in Trumbull county, it is completely saturated withjoil. 

At a lower level I observed chocolate colored or reddish 
shales- with interlaminations of light blue, arg ill o-caioareous 
elate. Prom the equivalent of these shales on the west side of 
the Cuyahoga river, is manufactured the mineral paint of 
Ohio 

Still lower, were noticed beds of concretionary ehalo, cr Rag- 
Atones, underlain by fissile shale. The under surfaces of the 
former are marked by the appeai'ance of flowing mud, a phe- 
nomenon described as occurring in the Portage sandstones of 
New York. 

At a still lower levei occurs a large stone quarry, showing a 
section through a series of bluish, fine-grained sandstones with 
shajy partings from half an inch to a foot thick, Tliese beds 
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very closely reseraljle tte Huron county gritstones, and are 
regardad by Dr. Kewberiy as the base of the Portage Group 
ia Oliio. 

Further down the ravine are seen twenty or thirty feet of 
dark fiasile shales, covered with iron rust and an astringent 
efflorescence, and in eveiy respeut resembling the shales ■which 
undei'iie the gritstones of Lake Huron. Unfortunately there is 
no possibility of ibnnding an equivalency on palseontological 
evidence. Aside from this I am constrained to regard the fiag- 
etones and Bhaloa of ClovoSand ae on the horizon of the grit- 
stones and shales of Lake Huron. But tliu Oleveland shales 
are regarded by Dr. Newberry as "Hamilton shales," perhaps, 
however, nsing the term Hamilton in the extended sense, so as 
to include all the New Tork strata from tho MarccUus to the 
Portage. If the overlying shales and fiagstones of Lake Hu- 
ron, and the underlying argillaceona limestones of Partridge 
Pi fall into the Hamilton Group, the intermediate black biiu- 
mintms shales occupy the same position. So I had been in- 
chned ti regard them So I subsequently learned the black 
eliiles of Em I sk Hen w(ie it fiist legaided bj Mr. Billings, 
though he dtteiwaidt, pUced them m the Poitage Group on the 
judgment ot Pioi Hall Ihis palasontologist whose authority 
IS not to be questioned wheic r alee jntological evidence is 
within leich th nl s he likew se )ecogu zes in the vegetable 
impressions of the black shules of Jlichigan <tnd m their gen- 
eial physi al characteis satisfa tuiy afiimtiee with some of 
the sh lies of the Foitage Gioup In this state of the case we 
shall be constra ned for tht piusent to legard the Huron 
Group of Michigan extending from the coi glomerate above 
the gritstones of Huron county, to the top of the argillaceous 
limestones of Partridge Ft., as probably representing the rooks 
of tho Portage Group of New York. 

From the description which has been given of the Huron 
Group in its northern and southern outcrops, it appears that 
the group is composed of coarser inateriala toward the noi tli, 
and probably attains in that direction, much the tliicke.st devcl- 
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opmetit, while, in the State of New York, tlie source of the 
materials eeema to have beea from the east, 
11. — Marshall Group. 

In Huron county, we find the gritetonea separated from 
the higher safidatonea by a conglomerate about two feet 
in thickness, in which occur some of the foasils of the over- 
lying group, especially a Bhynckonella of undescribed spe- 
cies, which, in aome localities, forms entire masaes of rook. 
From the grindstone quarries to Point an Chapeau, the coast 
IS occupied by H..ii<i8 tones which, at the various " Points " 
rise m bluffs from eight to twenty feet high, and farther 
back from the shore attain, in some instances, considerable 
elevations. The distinction between the Marshall and Na- 
poleon Groups is not clearly ti'aoed along this coast. At 
Hard Wood P^jint, three-fourths of a mile weat of Pt au Pain 
Sucre, {called also Plat Rock Point,) are seen, proceeding from 
the west, the first undoubted fossils of the Marshall Group, 
The rock here, which rises but a few feet above the surface, is 
a fine grained, bluish sandstone, with minute glistening scales 
of white mica It embiaoes a Nu^ida characteristic of the 
Marshall sandstone, a Solen, a Clymema and a Oomatites The 
Glymenia occurs lo a puiplisli, fine grained sandstone of ex- 
ceeding haidaeas, equahng, m this respect, the Medina Sand- 
stone In a specimen of the lock found here, containing car- 
bonaceous specks, were seen small gendes Imed with lUsty 
ciystala of calcaieous spai, and cootaiumg small imbedded 
crystals of noHve ct^^r. 

Between this locality and Flat Eock^ Point, the section near 
the shore reveals several feet of purplish, greenish and yoDow- 
ish strata, success'vely lower in the series'," in some of which I 
recognized a minute Gypris-\\k& shell similar to one seen at 
numerous points in the southern part of the State. At Flat 
Rock Point, still lower locksi rise ton foet above the water, 
characterized by oblique laminse of great extent and uniformity, 
dipping 45" toward N". 38" E. The whole rock here is a purely 
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quartzose, friable eandstone, with niaiij disBemiDated small 
pebbles. 

From this place to the immediate vicinity of Port Austin, 
rocka lower and lower in the series rise to the surface, frequently 
attaining an elevation of 13 feet or more. The first of the 
series is a bluish gray sandrock, 12 feet thick, followed by a 
whitish and grayish, sometimes yellowish, fine grained sand- 
stone, very pure and massive, occurring in beds 10 to 13 feet 
thick, without pebbles or seams, and moderately coherent. At 
tho point one mile west of Port Austin, it is broken into im- 
mense angular fragments forty feet and less, in diameter, which 
lie about like the work of Titauean quarrymen. Immense 
chasms produced by fissures through the rock, extend inland 
several rods, and in some cases return agaia to the water, thus 
detaching areas a quarter of an acre in extent, and even more. 
Upon these rocks are growing the Red Cedar, Hemlock, Finus 
resinosa, Arbor Vitfe or White Cedar, White Birch, Wintergreen 
and extensive beds of the delicate little Linncea boreaUs. 

At Pt. aux Barques, is seen a sandrock dipping south-west 
IJ" and consequently passing beneath the last. The outcrop 
exposes 12 feet. The lowest beds here are red-striped sand- 
stone, similar to some parts of the Marshall Group, in Calhoun 
and Hillsdale counties. Farther along, on the most projecting 
part of the point, the striped sandstone rises four feet above 
the water, and in the immediate vicinity, the cliffs attain the 
heighth of 1*1 feet. This is by the Trigonometrical Station of 
the Lake Survey, The overhanging cliffs here, seen from a 
distance, bear a rude resemblance to the prow of a vessel pro- 
jecting over the water, and suggested to the early navigators 
the name which is still borne by the point, and to some extent 
attaches itself to the whole region for several miles east and 
west. 

At the fishing station and residence of J. G. Stockman, half 
a. mile east of Pt. aux Barques, I saw a fine specimen of highly 
ferruginous sandstone, completely filled with fossils, among 
11 
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whicli occurs a Sliynchonella (n. ap.) and the Bellerophon, so abun- 
dant, in the Mai'sliall sandstono, whicli I havo namud B. galeri- 
culatiis. 

At t!ie iii'st email point east of Burnt Cabin Pt., a greonisb 
blue sandstone is seen rising to the surface and forming a bluff 
8 ftet high. This rock contains the Clymenia of the grindstone 
quarries, a mile furtber east, and with care may be traced to 
that point where it is found overlain by a conglomerate 2 feet 
tliick, apparently forming the base of the group. 

Such is a general fiescriptioa of the saudstonos of tho coast 
of Huron county, from the highest beds containing Nuoula to 
tlie ccn^lomerate above the gritstones, both included. It has 
not been deemed proper to occupy space with the details of 
stratification at the several points at the present time. 

The rocks of this group, as well as those of the Napoleon and 
Huron Groups, should make their appearance again oa the 
opposite side of Saginaw Bay, between Thunder Bay and Ot- 
tawa Pt. This whole coast is, however, destitute of a single 
outcrop. Nevertheless, the great accumulation of sand along 
the beach, and the well known arenaceous character of the 
country further west, affords a sufficiently strong presumption 
that the limits stated cover the place of outcrop of these 
groups. 

In Sanilac county, near the head waters of the Oass river, 
sandrock is exposed to a considerable extent, which undoubt- 
edly belongs to tho Huron county series. On the S. E. \ sec. 
1, T. 13 N., 12 E., arc found nnsierons fragments of a coarse, 
gray, micaceous sandrock, sometimes inclining to greenish, and 
sometimes mottled or striped with red. Many of these frag- 
ments contain white quartaose pebbles, and tlie whole aspect 
of the rock recalls that seen at Ft. au Pain Sucre. From this 
point actual outcrops are frequent as far down tho stream as 
the lino of Tuscola county, and even to S. W. \ sec. 1, T. 13 
N., 11 E., where it rises b\ feet above the water, The genera! 
character of the rock is shown by the following section on sec. 
X T. 13 N„ 12 E.: 
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10. Sanclstono, coiii'su, tliin bedded sind quite soft, (545 
A-F.) 

9. Flaggy eandetono, (545 G.) 

8. Tliin shaly sacdstone, passing down to a sandy shale, 
contaiiiirg much carbonaceous matter, and with oc- 
casional parting's of a substance composed of sand, 
clay and carbonaceous matter finely comminuted, 
(545, H-L.) 

1. Sandstone, shaly and flaggy, (545, N.) 

6. Sandstone, fiaggy, striped with rod, (545 0, and 544.) 

Interval of 40 rods, up stream. 

5. Satsdatoao in thin layers, (543, A— B,) 20 in. 

4. Sandstone, thick beaded, mottled with red above, 

striped below, (543, C— D,) 4 ft 

3. Sandstone, with quartz pebbles, (543, E.— F ) 

2. Sandstone, thin bedded, (543, G.) 

1. Sandstone, coareoj soft, very ferruginous, (543, H.) 
Interval of 30 rods to collection of fragments be- 
fore referred to. 

From this neighborhood to Jackson connty, no outcrops of 
rock are known ; but the arenaceous character of the drift 
materialH through Lapeer and Oakland counties and portions of 
St. Clair and Macomb, renders it not improbable that the arena- 
ceous strata of the Marshall and Napoleon groups would bo 
fonnd underlying that region. 

In the Boathern part of the State, the Marshall Group is bet- 
ter characterized and more fully distinguished from the Napo- 
leon Group above. Throughout all the northern part of Hills- 
dale county, we find a series of highly ferruginous sandsti 
generally very fossiliferous, and easily reoogniaod. The ferni' 
ginoua matter is often collected into bands of iron-stone, 
from one-fourth of an inch to four inches thick, sometimes 
borizontal, sometimes oblique and sometimes concretionary 
in their arrangement. Prom a brick red sandstone the rock, 
varies to pale red, yellowish and buff; and lower down, becomes 
yellowish-green, reddish-green, bluish-green and bluish. At the 
lowest points, aa in Noe's well at Jonesville, it becomes a 
bluish, micaceous, thin-bedded, shaly sandstone, and thus pas- 
see into the shales of the Huron Group below. 

Good exposures of the formation may be seen in the. quarries 
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at Joneeville and Hiilsdale, and at many points in the townships 
of Moscow and Scipio, In Jackson county the formation 
extends sp into Liberty and Hanover, and lias been pierced 
neavly through at the depth of 105 feet in the well of S. Jacobs, 
Jr., in the township of Pulaski. The moat characteristic out- 
crops are found in Calhoun county; and from that at Marshall, 
the group has received its provisional name. At this place the 
stratification is as follows: 

4. Sandstone, rather thick-bedded, reddish, 10 ft. 

3. Sandstone, dark-reddiah, rather hard, very fossiliferous, 5 ft. 

2. Sandstone, reddish- green, homogeneous, thick- be dde d, . 10 ft. 

1, Sandstone, light, gveenish-gray, thick-bedded. 

Several characteristic outcrops occur in the township of 
Marengo, Calhoun county. At Battle Creek the lower beds of 
the group are seen in places, highly calcareous and very hard, 
but filled with characteristic fossils. The formation has not 
yet been seen in place in Kalamazoo and Allegan counties, but 
Hnmerous fragments of a purple sandstone are strewn over the 
surface, identical in general aspect with some layers of tlie 
group at Ft, au Chapeaa, on Lake Huron. In Ottawa county 
the group presents well marked exposures at several points 
on sec. 31, T. 5 N., 15 W.— township of Holland. I am also in- 
formed by Henry D. Post, Esq., of Holland, that an outcrop occurs 
in T. 5 JS"., 16 West,, near the shore of Lake Michigan. At these 
points it embraces, as usual, the characteristic lossils. One 
mile cast of Bastmanville, on the wagon road from Grand 
Haven to Grand Rapids, a cut in the valley of Deer Creek ex- 
poses the laminated areno-argillaceous strata belonging to the 
lower part of the group; and wherg the same road crosses 
Sand Creek, about four miJes east of Lament, numerous frag- 
ments and other indications of the neighborhood of an outcrop 
may be seen. In some of the fragments, which are highly 
ferruginous, I found the best preserved, fossils that I have seen 
in the State, including Nucuia, Orthis, Choneles and Orlkoceras. 

Further nortli than this, the group has not been traced; and 
even to this point, the bouudarics are poorly defuied, in cojise- 
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quence of the drift materials strewn over the surface, and the 
perishable nature of the rock. From what haa heen said, it 
appears that this group touches Lake Michigan, and that the 
Huron aad Hamilton Groups (if both exist) must pass entirely 
beaeath the lake, re-appeariag probably in Mason, Oceana and 
Manistee counties, while tho Marshall Group proceeds in the 
direction of Newaygo and Lake counties. 

Details of stratification and fossils at the various outcrops 
cannot, of course, be appropriately given at the present time, 
nor even an emimeration of all the outcrops. 

The palfeontology of the Marshall Group possesses consid- 
erable interest, both in consequence of the number of indi- 
viduals and species found fossil, and tho distinctness of the 
fauna from that of other regions in the same geological horizon. 
Considerable attention baa been bestowed upon the collections 
from this group, but not a single satisfactory identification 
has yet been made. The most abundant and characteristic 
fossils at the various localities belong to the genera NucuUt, 
(5 species,) Solen, (2 species,) BeUerophon, (3 species,) Ortho- 
oeras (5 species), Myalina and Glymenia (5 species). Besides 
these, I have referred to Cyrloceras, 4 species, Cryploceras, 
2 epscies, TrochoUtes, 1 species, Goniatites, 5 species, Pleurolo- 
maria, I species, Tellina, 1 species, Cardium, 3 species, Lttcina, 
1 species, Chcmetes, Orlhis and other Erachiopods, one or more 
species each. 

There are, moreover, numerous species which have not yet 
been particularly examined, among which are a few fish remains 
and land plants. As I intend communicating to the public at 
an early day, further particulars regarding this assemblage ef 
fossils, I refrain fi'om extended I'emarks at the present time. 
The delay experienced, however, in printing this report, ena- 
bles me to append a few observations relative to the Clymenife. 
According to all authorities, the two genera Glymenia and 
Goniatites arc widely distinguished by the position of the 
aiphon, being interior In the former and exterior in the latter. 
It is true that all my specimens of Cephalopoda from the Mar- 
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shall Gronp are I'ather imperfect ; but I have had tho opportn- 
nity to examine a large number of ti'ansverse eRctkina of the so- 
called Olymeiiia, and iii every case I Gud indications of a siphon 
closely internal, whilo in an equal number of cases, the best 
possible observations upon the dorsal surface have failed en- 
tirely to disclose a siphon in this position. At the same time, 
it must be admitted that some of Sandbcrgci^'s iBgurea of 
" Goniatites " present a close resemblanco to some of my Olyme- 
niEB— for example. Figs. 13, Ha Taf. Ill,, and lie Taf. VIII. 
Even the sectional view, 11a, Taf, VIII., presents much the ap- 
pearance of some of my specimens ; but while tbe specimen 
here figured may have a dorsal siphon, my own specimens have 
not. 

Further, many of the Goniatites (now so-called), figured by 
DeKouinck, afford to my eye no indications of an external 
siphon. I have spccimena irom Eotkford, Ind , gonorally re- 
puted identical with DeEoninck's G. rotalorhis and G. princeps, 
(properly G. Jxion and G. Ovjeni, Sail,) and while I admit that 
the latter has a distinct dorsal siphon, 1 confess that the former 
seems to me to have a distinct vcntial onol 

Siich were my convictions at tho tiie time of I'rof. Hall's 
visit to Ann Arbor, near the close of November last. In view 
of the contradictious, I showed him some of my Sj/ecimens, and 
without making a critical examination, he did not dissent from 
my conclusion as to tlieir generic relations. Moie recently, how- 
ever, in a letter accompanying a copy of his " Contributions to 
Pafaaontology," for 1858-9, and '60, he says, with reference to 
specimens in hia possession from New York and Indiana: " On 
reviewing my specimens after my return home, I do not find 
reason, to doubt their Goniatitic character." And with reference 
to my specimens, he adds, " The appearance of siphuncle on the 
ventral side, which you pointed out, is, I think, deceptive." la 
accordance with tliis view, he hua referred to Goniatitea all of 
the closely coiled Cephalopoda, characterized in this last num- 
ber of his "Contributions." If, on carelui examination of my 
specimens, Prof Hall should pronounco them Gouiatite.'^, 1 



id by Google 



STATE GEOLOGIST 81 

eliould yield to Ms judgment. But the shells in question Beom 
to my ojx'B to belong to Clj'menia, and I can do notlnng bat 
regard them a^ siioh until I am convicted or positively con- 
tradicted. 

I cannot doubt that the palEoontological characters aad strat- 
igrafihical position of the Jiarshall sandstone place it conclu- 
aivcly above the horizon of the Hamilton Group; and hence I. 
am not surprised that none of the nine species of Goniatitea 
described by Prof. Hall, and referred by him to the Hamilton 
Group, bear any cocaideralJle rcBemblanco to tlie AUchigan 
fossils under consideration. 

From this group were collected, at Battle Greek, the speci- 
mens described by R. P. Stevens,* as Leda dem-mammillata, 
L. nucitI(eformis, L. pandorceformis, Numda Soughtoni and 
Chonetea Michiganen&is. Not one of the Lamellibranchs has 
been satisfactorily identified by mo, amongsit the fossils collect- 
ed at the same locality. The Nuculoid shells have not the 
pallia! sinus nor posterior elongation required by their assign- 
ment to the genus Leda; nor, supposing them true Nuculos, do 
I fiDd their specific characters clearly indicated. Moreover, Dr. 
Stevens' reference of tliese fossils to "ochreons shales, belong- 
ing to the coal measures," liecauee " associated with an Ortho- 
ceraa, aJVaitfiYws and Bdlerophon. JJrei, which is evidently carbon- 
iferous," must undoubtedly be regarded as an oversight. The oc- 
ciu-rcHCe of Glymania in these rocks establishes their Devonian 
age, while thy Bellerophon supposed to bo the one referred to, is 
(jiiitedistitict from B. Urei of Fleming, which is a dorsaliy sulca- 
tcd shell, while ours presents uo trace of such a character. Still 
further, if. Urei, even if occurring here, would not identify 
these rocks with the "coal measures," since tho range of this 
species is from the Upper Silurian to the Mountain Limestone. 

Tlie general aspect of the fauna of tho Marshall Group bears 
some ]'c semblance to that rep caeatcd by the figures of the 
fossil remains of the Rhenieh Piovinces of Nassaw,t in Gcr- 

fSce SEinillrerger'a SjEbiinaliBelii: BiisLliruibuns ua4 Jbbiliiorg dcr VerstelMrung^n ilcs 
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many, though we have not so large a proportion of GtmtatHes; 
while JHlobites and Spiriferidm are entirely wanting. Neither 
18 our fauna by any means as rich. 

The rocke of this group have been quite extensively employed 
3b the southern part of the State fur building purposes, and ia 
anoderate sized structures they answer sufficiently well, but for 
-Tcry high structures the stone needs to be selected witli care, 
.»S some portions are too incoherent for security. For cellar 
walls and other rough masoni'y they prove of gi eat utility. At 
. Jones ville and other localities the uniformly colored, homo- 
geneous, greenish strata, in the lower part ol' the group, have 
been worked into very haudsomo caps and sills. 
12. — Napoleon Group. 

in approaching Point an Chapeau of Lake Huron, from the 
isouth, the bottom of the lake is seen to be a solid greenish 
laandetone. At the point is an outlier containing about four 
.square rods. The section exposed here is about 8 feet, Tlie 
action of the waves has undermined the rock, and excavated it 
into purgatories through which the water rushes with the hollow 
sound described as occurring in similar situations on the sea 
coast. In one of these purgatories the following section was 



4. Sandstone, reddish gray, witli rusty specks, and many coarse 

grains of white quarta. 
B. Sandstone, very thinly laminated, fine-graiaed, and of a dirty 

greenish color. 
a. Sandstone, yellowish-red, with conspicuous grains of white 

quartz, and particles of rusty matter. 
1. Sandstone, reddish and otherwise simijar to above 

All the strata exhibit oblique and curved lamination, the dip 
of the oblique laniinse being at this place toward the north, at 
an angle of 45". Between (2) and (3) are thin layers of bluish 
micaceous, carbonaceous sandstone of local occurrence. 

On the east side of this poiat, the overhanging cliff has 
formed a sheltered cave, in which, with some additions from 
i-ude art, it is said an old hermit found a tolerable habitation 
for several years. The luins of his stove aro still visible. 
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It must be confessed that m lithological characters, these 
rocks cannot bo distinguished from strata of t!ie Marshall 
Group; and they are assigned to the Napoleon Group simply 
in consequence of their occurrence at a higher geologica.1 level 
than the highest strata, (those at Pfc. au Pain Sucre,) which 
contain Numda and Clymenia. 

There is little doubt that some of the sandstones before refer- 
red to, as occurring near the forks of the Cass river, should be 
assigned a position in this group, but it is impossible with our 
preesiit knowledge, to draw dividing lines. 

The next outcrop of these rocks is found at Napoieon, in 
Jiiokson county, where (hey are quarried over an area of 88 
acres, and expose a section of about 75 feet. The rock is for 
the most part of a grayish color, inclining to buff. The beds 
are generally of sniScient thickness atid pori'oction to answer 
either for flagging or building. The following is the stratifica- 
tion: 
4 Sandstone, buff and bluish-gray, composed of tTiiiisparent 

and colored grains of quartz, thick bedded, 40 ft. 

3. Sandstone, yellowish, thick bedded, 4 ft. 

2. Sandstone, thick bedded, pale greenish, 20 ft, 

1. Sandstone, greenish buff, composed of minute rounded 
grains of colored quartz pretty firmSy cemented with 
a very perceptible quantity of white calcareous mat- 
ter, n ft. 

The higher beds are worked on tiie grounds into eicelient 
window sills and water-tables, wiiicli sell for 28 cents per linear 
foot. I saw some fine floated and moulded stone steps and 
door-sills, selling for 31^ cts. a square foot. Thg rough stone 
costs 25 cts. a perch at the quarries, or 50 cents a perch of ICOO 
lbs, on board cars. The charges for freight are two cents a 
hundred to Jackson, four cents to Adrain, ten cents to Moiiroo. 
The quarries at this place furnished the cut stone for the new 
Union Schooi building in Monroe, also for the City Hal! at that 
place, and the Union School House at Teeumseh. A fine store 
of this stone, with smooth front, has been erected at Hillsdale. 

Some beds of this stone are sufiiciently clean and sharp to 
12 
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answer the requisites of a coarse gi'indstoBe, and some year& 
ago tliis manufacture had attained here a considerable degree 
of iroportanco. 

T!ie ''Napoleon sandstone outcrops atntimevoua other locali- 
tiea in the soath part of Jackson county, and further northwest. 
Being; entirely destitute of fossils, it is not easy to distinguish 
it from tlie sandstones above, and the unfessiiifcrous portions 
of the sandstones below. The most northern exposure yet ex- 
amined on the southern slope of the State, ia in the right banh 
of the Grand Eivei- about a mile above GrandviUe, in Kent 
county. 

In all the borings for salt which have passed through the 
Napoleon sandstone it has been found separated from the Mar- 
shall Group by a bed of clay. This, at the State salt well, was 
14 feet thick; at Lyon's well, 9; at Butter worth's, 10; at Scrib- 
ner's, !0; at the Indian Creek well, 15; at Windsoi^'s, 10; at 
East Saginaw, 64 feet. The thickness of the overlying sand- 
stones is pretty uniformly about one hundred feet. 

The Napoleon sandstone bears considerable resemblance to 
the conglomerate of Ohio, as seen in the gorge of the Cuyahoga, 
at the falls; but it contains no pebbles, and occupies a position, 
moreover, below the carboniferous limoatone. As a distinct 
formation, therefore, it has no satisfactory cc[uivalent in sur- 
rounding States; and there is no reason, except its negative 
palrooiitoiogical characters, for separating it from Uie Marshall 
Group. The niiifoiraity in the peti'o graphic character of the 
sandstones of Hiu-Cii county, has already been alliTdod to. 
Should it hereafter appear that the separating shale which lies 
between the Marshall and Napoleon Groupa of the southern 
part of the State is wanting in the north, we shall be obliged 
to regard the one hundred and nine feet of sandstone passed 
in the deep well at Baet Saginaw as representing both these 
groups, diminished to the thickness of one of them; while the 
shale beneath, penetrated to tlie depth of 64 feet, must be re- 
garded as tlie commencement of the argillaceous portion of the 
Huron Group. Such a thinning of strata toward the north 
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woulcl, however, constitute a reversal of the general law of our 
strata, and I have coneequciitlj been iuduced for the present to 
regai'd the shale I'eaehed in the Saginaw deep well aa the thick- 
ened separating shale lying between tlie Napoleon and Mar- 
ehall Groiipa. 

IS.— Michigan Sail Group. 
The Napoleon eandHtone, exposed aiong the riglit bassl: of the 
Grand River a mile or two above Grandvillo, iu Kent connty 
(S. E. I sec. 1, Wyoming), near the residence of Mr. Davidson, 
is succeeded upwarda by a rGiiiaikablo seriea qf sE^]ifol•ou3 
shales and intercalated beds of gypsum and magnesian lime- 
atoDO, attaining a maxiranm observed Ihictnees of 184 feet. 
The lower portion of this formation outcrops in an extensive 
salt marsh, on sec 3|T. fiN., 12 West (Wyoming, Kent county). 
This ia the locality of the State salt well, near Gjand Eapida. 
Nearly opposite, on the north side of the river, in a bluS" rising 
6S or 80 feet above the water, are located extensive gypsum 
«[uarriea. At tho quarry known as McEeynoIde &, Stewart's, 
I observed the following section: 

19. Loam, variable in thickness. 

18. Clay, yellowish and plastic, 3 ft. 

11. Sliale, 3 ft, 

16. "Plaster rock" — a series of irregularly alterna- 
ting layers of arenaceous limestone and shale, 
inclosing many masses of reddish gypsum, .... 5 "ft. 
15. Limestone, argi Ho -arenaceous {called "flint,"). . i in. 

14, Shale, bluo, thinly laminated, pretty uniform, .... 4 ft. 6 in. 

13. " Water limestone," 8 in. 

13. Shale 1 ft. 

11. Water limestone, , ■. . . . 10 in, 

10. Shale, 8 ft, 

9. "Plaster rock," com()Oscd of plaster, with some 

ciay, 2 ft. 

8. Shale, 3 ft. 

■J. Water limestone, (which in Hovry's quarry was' 

found to pass into gypsum,) 3 ft. 

6. Shaio, 8 ft. 

5. Gypsum, G f t. 

4. Shale, 9 ia. 

8. Gypsum, IS ft, fi iu- 
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2. Shale, 2 ft. 

1. Limestone and gypsum, more tlian 4 ft. 

Total 5T ft. T in. 

The following is tlie section at Hovcy & Co.'s plaster quariy 
■within a few rods of tlie last: 

16, Loam, 6 ft. 

15. Clay, 3 ft. 

14. " Water limestone," 1 ft. 

13. Shale, 4 ft, 

12. Gypsum, 10 iu. 

11. Shale, I ft. 8 in. 

10. Water limestone and clay in thin layers, 2 ft. 

9. Shale, , 3 It. 

8. Gypsum, 1 ft 6 in. 

1. Shale, 3 ft. 

6. Water limestone, 10 in, 

5. Shale, 4 ft. 

4. Gypsum 6 ft. 

3. Shale, 1 ft. 3 in. 

2. Gypsmn, 13 ft, 

1. Gypsum, hard, rather dark colored, through which 

the cxcarations have not yet extended. 

Total, 44 ft. 8 in. 

In establishing' a parallelism between these two sections, it 
is probable that we must regard Nos. 1 and 2, (Hovcy,) as the 
equivalent of No. 3, (McKeynolde;) No. 3 (H.)=4 (McK.) &c.; 
No. IS, (H.) corresponding to 14 (McR.); 14 (H.) to 16 (McR); 
16 (H.) to 18 (McR.); so that tha beds 15 and 17, (McR.) find 
no equivaleatfi in Hovey's quarry. 

The 13 feet bed of gypsum is a pure and golid mass. At top 
it is reddish, veined with the bluish color of the shale ; below, 
it becomes more bluish as a mass. At the center the fracture 
and lustre remind one of hornstonc, the mineral being trans- 
lucent, fine grained, compact and liomogeneous. From tliie to 
the bottom of the bed, is a mottled and clouded gypsum of a 
coarsely fibrous structure, 
^^The shales of McKejnolds & Stewart's quarry arc said to 
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salt in dry weather and furnish a favor- 
ite "licit" for cattle. 

The roof of McEeynolds & Stewart's quarry dips N, W., 
about one foot in twenty. The dip in Hovey's qaarry is very 
slight, N. 10' E. 

By connecting these observations with those made in boring" 
the State salt well on the opposite side of the river, we arrive 
at an approximation to the whole thickness of the group, thus; 

Section measured at McR. & S.'s quarry, 68 ft, 

Prom tiattom of quarry to allovial flat by river's edge, . . 60 ft. 

Allowance for dip of formation, 15 ft. 

Thickness of alluvium at salt well, iO ft. 

Eesiduai thickness of salt strata in weH, 21 ft. 

Total, 184 ft 

This series of rocks is penetrated in all the borings for salt, 
at Grand Rapids and that vicinity. It is found passing up- 
wards through a few feet of calcareous sandstone, into the well 
characterized carhoniferoua limestone. The thickness of the 
group in Lyon's salt well, was found to be 111 ft.; in Butter- 
worth's, 151 ft.; in Scribner's, 153 ft.; in the Indian Creek well, 
(Ball's) 133 ft.; in Windsor's, 184 ft.; and it was penetrated 
100 feet in Powers & Martin's well. In Jackson county it is 
found to he 49 feet thick. 

In Kent county, the Michigan Salt Group is undoubtedly the 
source of the supply of brine, though the strength remains un- 
diminished, as a matter of necessity, while the boring is con- 
tinued in the underlying Napoleon sandstone, ilntil a stream of 
fresh water is struck, which, rising up, materially dilutes the 

On the opposite side of the State, this group outcrops on tlie 
shore of Tawas Bay (Ottawa Bay), on the west side of Sagi- 
naw Bay. Two miles beyoud White Stone Pt., Bay county, T, 
20 N., 1 E., is a bluff about 1 9 feet high, known as " Plaster 
Bluff," at which the following section was observed: 
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H. Clayey aubaoil. 

G. Limestone, thin-bcd(Ici3, resembling; E., 4 ft. 

F. Sand, light greenish, with some feiTuginous streaks — 
Bcaicely at all cemented — having lurainEe dipping- 
north 45",, 4 ft. 

B. Limealooe, thinbedded, with lenticular structure and 
undulating' 1 am iriEe— -streaked with dark, effloret'cca 
with a salt having a cool and somewhat bitter taste, 
resembling epsom salts, 3 ft. 

D. Sandstone, greenish - gray, friable — the lower half 

browner and harder, 3 ft. 

■0. Gypsum, massive, white, hard, in small masses im- 
pressed in the upper part of B 

B. Limestone, brown, glistening, hard, with streaks of 

green, 8 in. 

A. Sandstone, bluish or greenish, moderately hard, with 

concretionary masses harder and more brown, 3 ft. 

The dip seems to bo from this point both north and south. 

The strata, B, become in places highly ferruginous, and ex- 
hibit a tufaceoua atracture, which is probably a recent change 
in the rock. In other places it becomes a true breccia, with 
angular fragments of a brown limestone, held together by a 
tufaceous cement. Small stalactites are forming in places 
where the rock overhangs. 

About 20 rods south from the main bluff, a blue clay is seen 
at the water's edge, in place of D, the strata, E, being com- 
mingled with the BubsoiL 

The layer, B, is not very persistent, being sometimes quite 
^sandy, and passing into A. 

The gypsum is in places imbedded in the blue sandstone A, 
in belts. 

To the north of the main section, the limestones, E, become 
more arenaceous, and the sandstones, D, become shaiy and in- 
CTfiase to 4 feet, while the upper part of A is blue clay. The 
sand, P, becomes 5 feet. The amount of gypsum increases 
making a varying bed from six to twelve iiicheB thick. A sec- 
ond gypsum layer appears in A, thicker than the other. 

It is nnlikely that a blulT of materials embracing 80 much 
Jiolubic matter, has remained exposed to the action of tlic 
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atmosphere and tho lako, without undergoing; important changes 
from its original charactLT. Especially arc wc iiiiiil)le to decide 
from this exposure, aa to tha whole probable thickness of tho 
gypseous deposites. Tiie waves of Lake Huron have for agea 
been breaking against the exposed edges of the strata, and the 
gypsum has necessarily been dissolved out to a considerable 
distance back from the shore. In confirmation of this inference 
I found at Plaster Point, one mile north of tlie north line of Bay 
county, numerous " sink holes," as if produced by the subai- 
d9nco of the overlying beds, after tho dissolving out of the 
gypsum. Somo of those arc eight feet deep. Water is stand- 
ing in them, probably at the level of the lake. The Bides are 
steep, exactly aa if tfio rocks bad sunken. In one place a sink 
is seen pursuing an irregular course for several rods, toward 
the lake, and the whole appearance is exactly such as ia pro- 
duced by tho falling in of the roof of a miner's " drift." Off 
this point, in calm water, the bed of the lake is seen to be a 
mass of pure white gypsum — the same, undoubtedly, which 
rises above the surface at Plaster Bluff half-a mile further north. 

The land, hack from the shore of Tawas Bay, rises in a suc- 
cession of ridg-es running parallel with the lake. About 12 
miles back, in the vicinity of the Au Crria river, the country 
becomes veiy broken, resembling that upon Grand River in the 
vicinity of the gypsum quarries. At the residence of Sherman 
Wheeler, i^ miles south of Tawas City, one of the parallel 
ridges has attained an elevation of 40 f<'et, and the acclivity 
facing tile lake presents a slope of 30" with the horizon. This 
tidge is said to increase in height as far nortif as tho Tawas 
River. Mr, Wheeler informed me that no explorations had 
ever been made in this bluff, except to a limited extent by Mr 
Ohallis. Strata were found, called clay by Mr. Wiiecler, though 
the spociraen shown me was the brown limestone of the Michi- 
gan Salt Group, as seen at Plaster Bluff. The groen streata in 
it were pronounced by Mr. Challis to be indications of the 
proximity of copper. Coal was also prophesied in this ridge. 

Arriving at Tawas City, I obtained some further informntion 
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from Mv. G. H. Whittemore. He says thata"slate rock" can 
be seen off White Stone Pt., extending out a mile from shore 
into 12 to 18 feet of water. He hag traced this north to the 
neighborhood of Wheeler's (630), where it approaches within 
8 or 10 feet of the surface, and disappears beneath the sand. 
Mr. Whitteinore has bored 30 feet at Tawas City, to strike it, 
but thinks he has not succeeded. " It appears like a blue rock. 
Challis says it is iron ore." Mr. Whittemore bored 24 feet in 
the pure clay at the foot of the bluff, back of Wheelei'u He 
bored in several other places, iEcluding the top of the bluff, 
and found nothing but soft clay. It will bo noticed that the 
statements of Mr. Whittemore are at variance with those of 
Mr. Wheeler. lu the present state of the case, while it lo ob 
vious that gypsum occurs in considerable quantity along tiie 
shore of Tawas Bay, it is necessary that borings should be 
carefully made in several places, under the direction of a compe- 
tent geologist— by which 1 do not mean one of those who search 
in the Michigan Salt Group for coal, iron and copper. 

The rocks of the Salt Group should be found gradually ris- 
ing toward the north along the shore of Tawas Bay. The 
gradual rise of the ridge, back of Wlieeler's, conforms to this 
condition. If this is the case, the gypsum of Plaster Bliiff and 
Whitestone Ft., should be found in this ridge. The limestone 
shown by Wheeler as taken from the ridge by Challis, belongs 
to one of the beds espoaed at Plaster Bluff. In spite, therefore, 
of the negative results said to be obtained by Mr. Whittemore, 
I cannot resist the conviction that adequate explorations along 
this shore would be amply rewarded. 

A short distance south of Tawas City, this ridge is cut 
through by Dead Creek, which has very high banks. Though 
no rocks are seen in place, numerous angular fragments are 
said to occur. In town 23, range 1, on the Ottawa river, are 
some hills 200 feet high, cut through by the river. 

The region between the head of Tawas Bay and Kent county, 
has not yet been geologically explored. It is likely that nu- 
merous valuable facta could bo gleaned from the notoslof the 
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linear survcjorn. Mr, Wm. B. Hess, of li^ast Saginaw, has in 
Iiis custody maps and notes of resurvejs, copies of which I had 
hoped to piocure, but the limited means at my disposal have 
not been euflicient to enaijle me to incur tlie expc;nse of copy- 
ing them Id the mean time there is little doubt that the rocks 
of the Michigan Salt Group outcrop in a broad belt arching 
northward from Tawas Bay through Ogemaw, Eoscommoa, 
Missaulcee, Wexford, Lake and Newaygo counties. Tho inter- 
ests of the State demand that explorations be made across this 
region at as early a day as possible. If the indications observ- 
ed, be found verified, this resource will prove of incalcniablo 
value to the central counties of the peninsula, at present cut 
off from all ready communieation with other parts of the State. 
On the east side of Saginaw Bay some clays were seen at the 
mouth of Pigeon river, in Huron county, which very much re- 
semble those of the Salt Group; and as this is about the place 
for the formation to strike the main land again, after crossing 
the bay, there are reasons for undertaking some more thorougli 
explorations in that vicinity. Indications also exist of the 
occurrence of the formation in Tuscola county. It is likely, 
however, that the group thins out toward the south and nearly 
disappears through Lapeer, Oakland, Washtenaw, Jackson and 
Eaton counties, thus furnishing another illustration cf the 
thickening of our formations toward the north. The salt springs 
at Saline, in Washtenaw county, and at various points in Jack- 
son, may possibly issue from the attenuated representative of 
the group; but I am more inclined to think that these waters, 
like similar ones in Branoli, Oakland, and the northern part of 
Huron county, are supplied by the various . formations outcrop- 
ing at these localities. Borings for salt have shown the Napo- 
leon and Marshall sandstones to be saliferous, while at Saginaw, 
water from the coal measures stood at 1° of the Saiometer in 
the upper part, and increased to li" before reaching the Parma 
Sandstone, It is important to hear in mind that the occurrence 
of a brine spring' proves nothing more than that there is salt 
aome where in the State. 
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Comminuted carbonaceous matter is found in considerable 
abundance in some of the sliales of the Salt Group. Besides 
this, no organic traces have been disooyered, 
14. — Garboniferotts Limestone. 

The beat known outcrop of this formation is at Grand Rapide, 
in Kent county, where the Grand River experiences a fall of 
about 18 feet in the space of two miles. The rock hero ex- 
hibi.ts gentle undulations, but the resultant dip is slightly toward 
the north-eOnBt. It occurs in generally thin, irregular beds, 
which are considerably broken up, and embrace frequent part- 
ings of argillaceous and bituminous matter. In composition, 
it ie generally eminently calcareous, but in the lower portion, 
arenaceous matter gradually gains preponderance ; and belts 
and patches of the same material are irregularly distributed 
through the formation. In the upper part of the exposure 
here, is a belt, 5 feet thick, of red, ferruginous, arenaceous 
limestone. The thickness of the formation below this is 51 
feet, while the thickness above, at this point, is unknown, 
though it is probably less than that below. The portion of the 
formation below the ferruginous stratum, contains numerous 
geodes, filled with brown and white dog-tootli spar, brown pearl 
spar, rhombic calcareous spar, selenite, anhydrite, aragonite, 
pyrites, &c. 

From Grand Eapids; the fonnation has been ti-aoed north 
through Ada and OanDon, in Kent county, and to tlie rapids of 
the Muskegon, in Newaygo county. South of Grand Eapids, it is 
followed through Walker, Paris and Gaines, in Kent county, 
to Bellevue, in Eaton county, and thence by numerous out- 
crops to Parma, Sandstone, Spring Arbor, Summit, and Leoni, 
in Jackson county. The S. W. ^ of S. E. J, sec. 13, Summit, is 
believed to be tlie most southern well-characterized exposure 
of this fonnation. It occurs in a quarry belonging to_ Michael 
Shoemaker. The section exposed here is about 14 feet, as 
follows: 



id by Google 



STATE GEOLOGIST. 99 

D. Sandstone, red, calcai-flons, highly shattered, breaking 
JSto cuneiform fragments, with conchoidal surfaces, 
changing- locally to C, 5 ft. 

C. Limestone, highly ferruginous, brecciated En places, 

containing nodules of chert. Passes upward into D. 4. ft. 

B. Limestone, quite arenaceous, brecciat«d, shattered, 

with thin layers which are sandy and greenish ; the 
whole exterior of some of the blocks covered with a 
thick, loose coating of the same material ; upper 
surface undulating, but smoothed as if by aqueous 
action, before the superior layers were deposited, , . . 2 ft. 
A.. Limestone, compact, ci-ystalline, silioious, bluishgray, 

with some crystals of dog-tooth spar. Exposed, ... 3 ft, 

The stratum D. is the parting layer between the upper and 
tower' portions of the formation. The characters of this bed 
are exceedingly uniform at all tJie outcrops on the south and 
west sides of the geological basin. 

At the quarry of C. Roberts, S. E. J N. W. i sec. 11, Spring 
Arbor, is found a section similar to the preceding:: 

D. Sandstone, ferruginous, highly calcareous, breaking with 

cunoidal fracture. 

C. Limestone, bluish-gray, hard crystalline, thick-bedded, 

of excellent quality, containing small crystal-lined 
geodes, 5 ft 

B. Limestone, ragged, arenaceous, with irregular seams 

and blotches of greenish sandstone, 2 ft. 

A. Limestone, fine-grained, hard, bluish, 2 ft. 

This formation outcrwpe on sections 21, 2^, 21, 28, 29, 31 
and 32, in the township of Bellevue, Baton county. From the 
I quarries in the vicinity of the village, the following 
f strata was made out; 



G, Limestone, thick-bedded, calcareous, 3 ft. 

K. Limestone, yellow, silicious, , . . , 3 ft. 

E. Limestone, massiye, destitute of fossils, fl ft. 

D. Belt filled with a cEespitose Cyathophylloid, 6 in. 

C. Limestone, thick-bedded, containing Allorinma and a 
large coiled shell (not seen). 

B. Limestone, blue, compact, hard, thick-bedded, contain- 
ing geodes. 

A. Sandstone, bluish-gray. 

Prom Leoni, in Jackson county, no actual outcrop of this 
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formation ia known, until reaching; Tuscoia county. Ou the 
S. E. I sec, Ifi, T. 12 N., 9 B., are found numerous fragments of 
a compact, blue, noii-fossiliferoue IJmeetone, wliicb has been 
quite extensively employed for bumiug. Sock is alao felt m 
the bed of Cass River, at this place.* 

On the S. W. J sec. 22, T. 16 N., 9 E. (Sebowaing), Tascola 
county, are found abundant fragtnentt; of the lower aienaceoua 
member of the Carboniferous litncatone, containing an AUo- 
rmna. Pnrther north, on the N. W. | bgc. 13, T. 16 N., 9 E., 
half a mile above the mouth of Cheboyong Creek, ia a diatinct 
outcrop of jii aieadceoue, yellDwish limestone, contaiinug no- 
merous ^peciniens of Alhrisma clamia, aud other species iflen- 
tical with the one found at Grand Rapids and Bellovue. In 
this sandstone occuib a thm layer, highly calcareous and ex- 
ceedingly tou^h The next outcrop occurs at the northern 
extremity of fetone Island (Shung-woi gue), in Saginaw Bay. 
The rock rises but four or five feet above the water, and ia 
generally much biecciated It is for the most part calcareous, 
but exhibits bands and patches of an arcnaceoits characterj 
and the be'ich is strewn with fragments apparently thrown up 
from a gieatei depth, which seem to belong to the arenaceous 
strata exposed at Chebojong Greek. AUorisma occurs here, 
and geodts J.re not nutrequent The lower arenaceous layers 
appear again on North Island (Ash-qua-guindai-gue). 

On t!ie south side of Wild Fowl Bay, is a cliaracteristic out- 
crop of the formation, extending along nearly the whole shore. 
The dip is very slight toward the south-east. The greatest 
actual exposure is only four fei_-t, but the rock uTidoubtedly 
rises in the bank to the height of ! 5 feet above the water. The 
following strati graphical chai'acterii were noted: 

F. Limestone, argillaceouB, cherty, perforated extensively 

by a Syringopora, ' 1 in. 

B. Limeatonp, compact, bldsb, weathering white, 1 ft. 

*Alioal tlio forte of (lis Cnss, abore and twlow, nre found numerous frajoKiiiia of a Hmo- 
. Tboltmestoi 

a. bydraolto Uo^catoue. 
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D Iiimeatone, arenaceous, with nodulea of chert. Seca 

dipping into the water 10 rods west, 4 in. 

0. Limestone, dark, calcareous, with bituminous (flinty?) 
streaks and !aminEe — intersected by broad cracks 
which have been subsequently filled with material 
like D, '. 10 in. 

B. Limestone, yellowish, highly arenaceous, thin bedded, 
rather incoherent, the lower one-fourtli curiously band- 
ed with lighter and darker streaks, 1^ ft- 

A. Limestone, arenaceous, highly shattered ami recement- 

ed. 

The flint nodules in the layer D, are bluish, of a fine, homo- 
geneous structure and strike fire with steel, with great readi- 
ness. They exist in large quantity. Should there be a demand 
for such an artio!e, Wild Fowl Bay could furnish an abundant 
supply. 

The layer E, would famish a superior building material. 

The layers D, E and F, will make excellent lime, atid the ele- 
vation above the water, especially if tho rock enters into the 
formation of the high bank along here, would fully justify the 
opening of a quarry. 

Prom this point the formation crosses Saginaw Bay, and next 
appears on the Charity Islands. The rock is seen under water 
for a long distance south-west of Little Charity Island. It out- 
crops along ttiB northern, western and BOuthern shores, consist- 
ing of one or two layers 12 to 15 inches thick. It abounds in 
the Syringopora, before referred to, and contains some concre- 
tions of a cheity nature. It is replete with (races of organic 
remaina, but nothing is well preserved or identifiable, save some 
Bryozoa and CyathophylHdiB. 

The forraation outcrops more extensively on the north side of 
Great Charity Island, where it rises about five feet above the 
water, and presents the following section; 

C. Limestone, areno-calcareous, containing Brtjozoa, Cyatlir 

ophyllid(B and AUorisma, 10 in. 

B. Limestone, with cherty nodules, 10 in. 

A. Sandstone, calcareous, ohliquely laminated, 4 ft. 

Some portions of A are well cliaractnrized sandstone, o? a 
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whitish or grayish color. The laniinsa extend from top to 
bottom of the mass, dipping north-west at an angle of abont 
45" They are quite undulating and even contorted, and the 
whole mass shows something of a rude concretionary structure. 

The formation strikes the main land at Poiat an Gres. The 
rpck here„ in spite of the name, is a limestooe. That part of 
the outcrop above the water consists of three layers, each about 
15 inches thick. The upper layer is, in places, quite arena- 
ceous, but is more solid than the rock at Chehoyong creek. It 
contains stains of greenish matter and irregularly cylindrical, 
Bomewhat concretionary, bodies, considerably colored. Here 
occurs the Syringopora which occupies the top of the section at 
Wild Fowl Bay. This layer is separated from the noxt by two 
or three inches of laminated, argillo- calcareous sandstone. 

The middle layer is more purely calcareous, but contains 
some sand. Here I saw an Acervularia, a Syringc^ora, a Cy- 
othophyUoid, and the remains of a bony body, whose impression 
left pits regularly disposed upon the rock. 

The lower layer abounds in concretionary chsrty nodules, 
perforating the rock in every direction, often appearing, when 
broken at the surface of the stratum, like plugs driven into the 
rock, Thass BoduIe„ are less flinty than those seen at Wild 
Fowl Bay,^ 

A large Froduclus was picked up on the beach, 

Betweea this poiat and Newaygo county, no definite ijiforma- 
tion has yet been collected respecting this formation. We 
know from the surveyors' aotes, that limestone outcrops at 
various points, but I have seen no specimens, and its geologi- 
cal characters are in doubt. 

The thickness of this formation is much greater on the west- 
ern (and probably northern) borders of the basin, than on the 
southern. It is 51 feet thick at Scribner's well at Grand Eapids, 
and the whole thickness in thia vicinity is probably not less 
than TO feet. It is found 65 feet thick in the salt wells of East 
Saginaw, 

Ab this calcareous raember of the Uarboniiefoua system pos- 
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sesses great economical and scientific interest, I have tliought 
best to enter into a greater amount of local and atratigraphical 
detail than I have done in respect to the other gronpa. For the 
determination of the parallelism between thia formation and the 
carboniferona limeatonee of the North-west, lithological con- 
siderations become tlie more important, from the great scarcity 
of fossils in onr formation, and the entire absence of thoae 
forms which furnish the means of certain identification in In- 
diana, Illinois, Missouri and other States. 

Prom the account which has been given, there is obvous diffi- 
culty in identifying our limestone with any of the groups thai 
have been established by the researches of Owen, Hall, Swal- 
low, Worthen, McChesney and others. Little attention has 
yet been given to fossil remains, but the following notes of 
species thus far observed, may ba here recorded: 
Notes on Ihe FossUs of the Garhonif&fous Limestone of Michigan. 

[The numbers prefixed refer to the University Catalogue.] 



231. Lithostrotion mammillare, Edwards and Haime. 

The specimens agree entirely with figures and descriptions 
by Hall (Iowa Rep.) and Owen (Geol. Iowa, Wisconsin, &;e.). 
JjOcaMties — G-rand Eapids and boulders in that vicinity. 

2ft0, Lithostrotion (Lithodendron) Icmgiconicum ? Pliillips. 
This abundant, generally distributed, lusnriantly casspitose 
and branching Cyathophylloid, presents externally the non- 
striated appearance of L, longiconioum, while it hag the oval 
columella of L. sociale, Phillips. It is less straight than 
either of these species, and not improbably constitutes a dis- 
tinct type. 
Localities— Grund Kapids, Bellcvue, Great Charity Island, 

Pt. an Gres. 

252, Oyathophyli«m fungites, Le Koninck. 

These specimens considerably resemble Turbinolia fungites, 
Fleming, (Phillips, Geol. Yorkshire, PI. Ill, Pig. 23.) They 
are less broad than the figore of De Koninck, ( Animaus Foaa. 
de Belg". PI. D, Pig. 2.) but agree well with Owen'a figure of 
the same, (Iowa, &c.. Table IV, Fig. i,) The last named is 
reported from the Keokuk rapids. 
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Locdities — .■-'"id Eapida, Sfoue Islitnd, (Saginaw Bay.) 

253. Cyathophylluni, ep? 

More expaflded Uiao ihe precediug-. and hiuib irregular in \\.a 

outline. 

Jjcco2%— Grand Rapida. 

251. Oaryopiij'Ui* duplicala, MaTlin. 
Agi'oeineut very good. 
LaailUy — Great Charity Island. 

2i9- Acorvularia, sp? 

Tlie obscure stylit'orm elevation in the' eup of this large coraJ 
strikes the eye at first as betoiiging to a Lithoslrotion, but 
after careful examination, I am convinced that tho cova! poa- 
sesses no columella As fai' us its characters can be inspec- 
ted, it does not differ fVom Stivmbodes, an restricted by Pictet. 
It hag the general aspect, however, of an Aoi:rviilana, and 
only differs in having tlio tiansvi'iee flooia more numerous 
in &e visceral chamber. 
Locality — ^Pt. au Gres. 

248. Syringopora, sp? 
Tubes small; much geniculated and with numerous oblique 
connecting tubes or bars as large as the main tubes. Avery 
characieristic fossil, but very obscure. 
Localities — Grand Rapids, Ft. slu Grea, Wild Fowl Bay, Great 

and Little Charity Islands. 

ECHINODERMATA. 

936 Archseocidaris. 

Remaiiis of spiacs only, which more resemble Hall's figures 
of A. Agassizii,' (Suriington Limestone,) and A. lieokuk, 
(jiei>kak Limestone,) than any others aoeessiljle to me. 
Locality — Grand Rapids. 



J38, FcnfstcUa membraoacoa (?), PhUlips. 
Very closely relaied to Gorgonia (Re.lepara) mambranacea, 
Phillips and DeKouinck. The fenestruios, however, itre but 
little longer than hroad, 
Locality — Grand Rapids, 

339. Fcneatella, sp.? 
Similar to the preceding, bat the fenestrulea are more elonga- 
ted and less quadiingular. A distinct, sharp keel runs along 
the r;iy between the two rows of cellules. The form and 
disposition of the cellules ia a miniature representation of 
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the fenestvulcs. This apeciea is scarcely distinguishable 
from specimens collected from the St. Louis limeetone, two and 
a-half miles west I'rom Charboniore, on the Missouri Eiver, 
It must bear considerable resemblance te F. patvSa, McCoy. 
ZyocaI%— Grand Rapids. 

841. Fenestella, sp.? 

The rays are veiy narrow and flexuous between the lines of 
small roundish fenestmlea. No cellules have been seen. 
Locality — Grand Eapids. 

2iO. Polypora, sp? 

Allied to P. SAumardw, Pi'out, (Trans. Acsid. St. Ltmis, I., p. 
211), a Devoman species. The cellules ave escoedingly mi- 
nute and indistinct, though I imagine the specimen shows 
the reverse side 
£ocflfo%— Grand Eapids, 

242. Cladopora(?) sp? 

Prof. Hall's charactenaation of this geiiUij, (Pal. of N. Y , II, 
13*1,) does not disagree with these Kpecimens. 
LotiabUy — Grand Eapids. 

243. Oladopora, sp? 

The cellalea are proiaiscoonslv atraogod upon u flattened, 

branehiug axis. 

Loccdiiy — Great Charity Tslivnd. 

244. 0o8cinium{t) 

Penestruies quincuncially disposed on y Ilattened branching 

axis, which is minutely porous. 

Locality — Great Cliiirity Island. 
345. Monticulipora (?) sp? (Rhinopoia, EalL) 

Minute, polygonal, crowded, raylcss pores or cells, irregularly 

studding the surface of a compressed, lobated, sub spheroidal 

mass. 

iocaZ^T/— Grand Eaptds. 
241. Pti!odyctia(?) sp? (Stictopora, ndl.) 

A branched, nearly terete stem, ivitli pores apparently on all 

sides, 

LocalUy — Grand Eapids. 

BBACHIOPOEA, 

aoi. FroductusAUonenais, Jforwood aril? PraMfiw, (Journal Acad. 
Nat. Sci, Phil. [2| III, 1.) 

Agrees very well. ' It bears some resemblance to P. ca^cUus 
Soi^erby, Far, Hall, (Iowa Rep. p. 112,) but it is hardly 
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broad enough lor this variety, and has no mesial sinus 
though apparently flattened. It also resembles F. costalus, 
Sow. (DeKoninck, Carbon. Foss. Belg. p. 164,) but it is cot 
broad enough nor does it exhibit any granulations. The 
atriation of some specimens is exceedingly like that of P. 
comoides,_ Sow. (Phillips, Geol. Yorkshire, PI. VII, Fig. i,) P. 
Alkineims is from the upper portion of the Carboniferons 
limestone, (St. Louis Ijimestone of liall.) 
Locality — G-raad Eapids. 

208. Productus pUeiformis, MeOhesney (New Pal. Foss. p. 40). 
It bears some resemblatsce to P. ovatus. Hall, but the strise 
are too fine. It differs in the same way from P. Altonensis, 
and 18, besides, broader than that species. From P. tenmeos- 
tus, Hall, it differs from the mode of increase of the etriie 
which is by intercalation instead of bifurcation. The con- 
centric rugee, moreover, are not sufficiently conspicuous. 
P. pUeiformis is from the Kaskaskia Limestone. 

LoealHy — Ferris' limekiln, 2 miles north of Jackson. 

209. Productus. 

This was thought by Prof. McChesney, (without making di- 
rect comparison) to be bis P./ascicviaius (Op. cit. p. 38). It 
does not, however, agree sufficiently well. 

It has some resemblance to P. Gora, D'Orbigny, aa figured 
by Owen (Op. cit. Table IV., Fig. 1), but my specimen ex- 
hibits seven or eight ribs raised higher than tbe intervening 
ones. The surface is covered by fine undulating concentric 
strii«, and when exfoliated, shows numerous punctate de- 
pressions beneath. The spine bases are very scattered on tlie 
ventral valve. 
Locality — Unknewn. Supposed to be with preceding. 

210. Productus Wilberanus (?), MGOhesmey. 

The agreement is moderately good, but the concentric stride 
or rugse are not generally distributed. Tbis species comes 
from the coal measures of Charboniere, Mo. It differs from 
P. scabriusoiilus, DeKoninck, (Op cit.J'l. 15., Fig, 5,) by tbe 
irregular disposition of the pustules. 
Locality — Unknown. Supposed to be witli the preaeding. 

211. Productus, sp? 

A delicate species much too iinely striated for P elegans, Nor- 
wood and Pratien, and somewhat too much so for P. Altonevr 
sis, whiie it is too regularly and coarsely striate for P. pilei- 
formis. 
iocoiiij/— Stone Island, in Sag'inaw Bay. 
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212. Preductua, sp ? 

A species destitute of radiating striso or libs. The ventral 
valye shows five er six varices or lines of growtli ; the dor- 
sal, (if it is the same species) more than this. The surface 
is punctate. 

It is allied to P. grypkoides DeKoninck, {Op. cit. p. 182, 
P!. IX., Fig. 1, but not to the other fig-urus.) 
Locality— GT&,-aA Eapida. 

213. Productus, ap ? 

Considerably resembles in form and size, P. muricatus, Nor- 
wood and Prattea, from the coal meaeiirea, but the radiating 
ribs are too fine. It is somewhat like DeKoninck'e figure of 
P. ooalaiua, (PI VIII., Pig. 3,) but is not sinuated. It closely 
coiresponds with P. coskdus from the coal measures, 9 miles 
north ef St. Louis, Mo., except in not being sinuated, and in 
the less conspicuous character of the concentric rugK. 
Locality — Grand Rapid a. 

214. Productus, ap ? 

Has the form of the last, but the radiating striee are mucli 
flaer and the concentric folds little congpiciious. 
Locality — Grand Rapids. 

215. Orthis umbraculum (?) voti Buck. 

Allied to 0. robusla, Hall, (Op. cit. 713.) Resembles 0. win- 
braculum as figured by DeKoninck, (Op. cit. p. 223,) from 
carboniferous limestone, but better as figured by Owen, (Op. 
cit., Tab, v.. Pig. II.) It exceedingly resembles tliis species 
as figured by Hall in Stanabury's Report, (PI. Ill, Fig. 6.) 
Locality — Grand Rapids. 

216. Ovthis(?) ap? 

A single flat valve with slender auriculate appendages ex- 
tending the hinge line to nearly the greatest width of the 
shell. 

Locality — Grand Rapids. 
333. Orthis, sp ? 

A single dorsal valve more finely striate than the preceding. 
Locality — Stone Island, in Saginaw Bay. 

217. Athyris subquadrata, ffaU, (Iowa Rep., 703.) 
This species is from the Kaskaskia limestone. 
Locality — Grand Rapids. 

318. Atfayris sublamolloaa, SaU, (Iowa Rep., p. 702.) 

Agrees pretty well, but the shell is not more than one-third 
the dimensions of Hall's, and is proportionally a little thinner. 
This species is from the Kaskaskia limestone. 
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Localiiy — Unknown. SuppOBcd to be with tho last. 
.319. Athjria, sp? 

Oonsiderabij resemblea Terebratula rhomboidea. PhillipB. 
Also has some afSnities with McOheancy's A. abmcumaa 
from the Kei)kuk limestone 
Locality — Grand Eapids, 

220. Athyria Royeii (?) BeKoninch. 

Olosely related to smooth spccimena of this species. (Op. 
oit , PI. XS, Fig. 1 ) 
Locality — Grand Eapidh, 

221. Athyi-ia, sp? 
Localiiy — Grand Eapida. 

323. Atliyi'is, sp ? 
Loadity — Grand Rapids. 

323. Athyri3,.Rp? 

iocaWi/^Grand l{;ipida. 

225. Atbyris? sp ? 

Bears considerable relationship to Terebratula Soysii, war, i'jO- 
veille, (DeKoninek, PI. XXI, Pig. J,) but it is somewhat 
broader and more quadrato. It resembles A. obvia McCIies- 
ney, (p. 81,) bat difiers in having its two valvea equally 
convex, and in its i'aint radiating lines. It is leas sinuate 
than A. differentius, McChesney. 
Localities — Grand Kapids, Pfc. an Gres, 

329. Athyria ? ap ? 
Localiiy — Ferris' limekihi, 3 miles north of Jackson. 

224. Tcrebratui_a saccalua, var. haatata (?) DeKoninek. 
iocaiiiy— Grand Eapids. 

236 Terebratula subretziEeforma (?) McCkemey. 
It ia bi'oader proportionally than this species from tiie Kaa- 
kaskia limestone, but otherwiao it agrees closely. The cor- 
respondence is also very good with 2'. svhlilUa, Hall, (Stana- 
bury's Rep., p. 409,) but our shell is smaller. It is smaller, 
thinner and less deeply sin«ated than specimens of T. subii- 
lUa, Hall, from the coal measures of La Salle, III. 
Locality — Grand Eapida. 

221. Terebratula, sp ? 
Locality — Grand Rapids. 

228. Terebratula, ep 1 
Locality — Grand Rapids, 
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333. Terotratula,, sp? 

Iiocality^ — StOiie Islam! iu Sagina^v 3Ja,y. 

285. Afcrjpa, sp ? 

Large, very gibbous, wUli iiumcvou'? ladiaiiog cibw. 
Locality — Ft. au Grea. 

231. Spirifei- Keokuk, var, EiM. 
The geueral aspect is of this variety. The priacipal points 
are as follows : The valves are neai'ly equally convex ; the 
mesial ainus of the dorsal valve is abruptly elevated, bat 
instead of being divided into four dtfitinot plications, presents 
iJKt two, which are distinctly marked, Tha ventral valve 
has a ainus, simple at its origin, bnt so<jn divided by a dis- 
tinct plication, and in some specimens by .two lateral ones. 
Surface on each side of tbe mesial fold and sinua marked by 
about B plications, the two adjacent to the mesial siuiia and 
elevation originating from a single one near the apex. No 
Btriffi are seen on tlie suriace. 
The variety above is from the St. Louis limestone. 
Our shell bears also a close relation to 8. rotundalus •t&r. 
^mta, DeKoninck (PI. XIV, Pig. 3, and SVII, Fig. i) It 
is, however, a little more transverse than these figmcs, ap- 
proachinj? in outline S. acviicostaiuii, DeKoninck. 
IiOcalily^Gyiiai Rapids, 



201. Allorisma clavata, McGhenney. 

The "flattened or slightly concave space extending like a 
ainus from the beak to the base" of the shell is scarcely per- 
ceptible in my specimens. Prom the Kaakaskia Liraealone. 
Locality — Cheboyong Creek, Tuscola county. 

202. Allorisma, sp ? 

Bears soma resemblance to A. sinuata, McCheaney, from the 
Easkaskia Limestone, bnt differs thus: Not prolonged poste- 
riorly, nor extremely gibboua; beaks less than one third tLe 
length of the shell back from the anterior extremity; "ffentral 
margin but very slightly sinuate, and surfaces of valves- 
scai'cely depressed; concentric ridges not very strong- 

In form and makings it resembles Liihodomus Jenkinsoni,, 
McCoy, (Brit. Pal. Rocks and Posa. PI. 3 P. Pig. 2). 
LocaUlies—GvAnA Rapids, Stone Island, Great Ohai-Uy Vsland. 
303. Allorisma, sp? 

Allied to A. suicaia, Fleming (King, Permian Pessile, Pi. XX. 
Fig 5), "frcm carboniferous shales, Redesdale, Northnmber- 
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laud." I cannot, howCTsr, detect any radiating piaipies. 
This form also resembles.^, regularis (Owen, Eep. Iowa, &c.. 
Tab. T. Fig. 13). 
Localities — Grand Rapide, Glieboyong Creek. 

204. Allorisma, sp? 

The nmbonea almost overhang the anterior extremity. 
Localities — Grand Rapids, Cheboyoug Greek. 
206, Allorisma, sp? 

Very gibbous, umbonea sharp, iucurYcd, overhanging' the 

anterior extremity. 

Localities — Grand Rapids, Cheboyoug Oreok. 

205, Nacnla ? sp ? 

Perhaps an Allorisma or Myalina; very ohacure. 

Locality — Grand Rapide. 
231. Nucula? sp? 

Locality — Oheboyong Ore ok. 
230. Myalina lamellosa(?), VeKoninck. 

The beak ia rather too much recurved, and the surface teo 

smooth, for this species. It has some resemblance to M. 

Swallom, McGhesney (Op. cit,, p. 51), from the coal measures. 

Locality— GtSkiiA Rapids. 

.OAsrii;EOP0QA. 

Remains of Euomphaloid casts have been found at Grand 
Rapids. Very complete coiled sheila have been met with 
at Belleviie, in Baton county, hut I have not been fortunate 
enougli to secure any. 



254. Phillipsia, sp ? 

Fragments of tails, resembling P. Brogniarli, Fischer (Do 

Kon. Op. cit., PL LIII , Fig. 1). 

Locality — Grand Rapids. 
■255. Phillipsia, 8p? 

Fragments of two tuberculated tails. 

Localities — Grand Rapids. From Great Charity Island is a 

portion of a head which may belong to the same species. 



Remains of spines and Psammodua-liko teeth have beon met 
with at various localities. 
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Of Ihe fifty-five species discrimi Dated in tlie foregoing- liit, 
only sixteen have been even doubtfully identified with species 
hitbeito described. Of these sixteen, twelve only are known 
to the writer to occur in the carboniferous rocks of the Weetem 
States, and are distributed as foUov^s: 

In the Coal Measures; Productus WiV>eranus(?}. 

In the Easkaskia Limestone: Proditctus pUeiforinis, Athyris 
siibquadrata, A suhlamellosa Terehraitda svbretziwforma (?) Allo- 
risma elavaia. 

In the St. Louis [.imcstfiiK:: LUhostrotion mammillare, Pro- 
ductus AUonenms, Spirifer Keo/ctiJc, var. Also the Fenestella, 
No. 339. 

In the Keokuk Limestone; Cyat-hophyllumfuni/iiesff) 

In the (Jarboniferous Limestone generally: Orthis umbracu- 
lum. 

In the present state of our knowledge, it would be prema- 
ture to attempt to identify the Carboniferous Limestone of 
Michigan with any of the group of Illinois and neighboring 
States. Attention may, however, be directed to the following 
points: 

1. No indications of ArchiTnede^ have been defected in the 
formation. 

3. Very few indications of Eucrinites have been discovered. 

3. The probable identification of five species, wjtb forms be- 
longing to the Kaskaskia Limestone, affords a pretty strong 
indication that at least some parts of our formation lie in the 
horizon of the very top of the general sei-ies. 

4. The identification fOf four species with forms from the St, 
Louis Limestone, foreshadows a strong affinity with that part 
of the system. The brecciated character of many portions of 
the rook, points, if anywhere, to the same relationship, 

b'. The ferruginous, arenaceous stratum, occurring in the 
midst of the formation, may easily mark the boundary line be- 
tween the tw9 successive epochs laat mentioned ; although, at 
present, it is inapoesible to say whether the distribiitioti of the 
fossils conforms with such a separation. 
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6. The arenaceous character of Ihe lower part of the forma- 
tion, becomiDg^ on tho Charity Islands, a tfiiclc mass of yellow- 
ish Bandatone ; the blotches and disseminated particles of 
greenish matter found here ; the frequent siialy partings of the 
strata; certain "vermicular ramifications" upon the bedding 
surfaces, all recall the cliaractera of tho upper part of the 
Warsaw Liiiiestone. 

1. At tho same timii, the portion below tho ferruginous aie- 
Baceou« bed abounds in geodee filled with crystals of ca5c spar, 
dog-tooth spar, pearl spar, seienite, anhydrite, pyrites, &a,, whicli 
recall the " Geodo Bed," below the Warsaw Limestone. 

Whether onr formation poseesses real affinities with a1i the 
groups fiom the "geode bed" to the Kaakaskia limestone, ia an 
interesting question which probably we shall yet be able to 
reeolve. Such a result would not he aurprising. Tim various 
groups of the Silurian and Devonian Systems, stretching 
through a vertioal thickness of many thousand feet in New 
York and Pennsylvania, are all faithfTjlly represented within 
the space of as many hundred feet ia the Lower Peainswla af 
Michigan ; and we are prepared t« foresee that our situation, 
similarly, upon the borders of tho great cai'boniferous sea, has 
resulted in an attenaated representation of the various groups 
of the carhouiforoua liniestoae, which towards the southwest 
thickens up to some thousands of feet. 

15. — Parma Sandat^ne. 

hi the townships ef Parma,' Sandstone and Spring;)ort, in 
Jackson county, is found a white, or slightly yellowish, quarta- 
ose, glistening sandstone, containing occasional ti'aces of ter- 
restrial vegetation. On the line between sections 18and 19,in 
the township of Sandstone, this rock is seen sucoeeding upwards 
to t!ie furruginous bed of the Cari)oniferoas limestone. On the 
N. W. \ of N. W. I, see. 29, at the quarry of Mrs. Titus, the 
sandstone presents a chai-actcriBtic exposure. The rock is 
light- colored, thick-bedded, fii'ialy eemetited and ajipears to 
furnish an excellent artiele for Imiidiog purposes. It presents 
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the remarkable dip of ih° SSW, with vertical diyisioaal plaaes 
ninniDg parallel with the strike. The rock is occaeionally 
stained with iron, is of medium fineness and glistens in the sun, 
from the glassy clearness of the quiirtzoee grains. For caps 
and sills it is apparently superior to the Napoleon sandstone. 

This qnarry occurs upon a ridge elevated about 85 feet above 
the limestone, which is exposed over an area of a square mile, 
beginning a few rods further west. It has every appearance of 
a, violent uplift, but the undisturbed position of the Dnderlying 
limestone seems incompatible viiih this supposition, and we are 
forced to conclude that the apparent dip of the formation is 
nothing more than a very illusory example of oblique lamination. 

At the N. E. ^ of S. W. 4, see. 18, Parma, near where the 
highway crosses EJce creek, this sandstone affords a Calamite. 
At the S. W. i of N. E. ^, sec. 19, Parma, it has been quarried 
by Mr. L, H. Fiak, The rock is nearly white, sometimes vary- 
ing to a light straw color; and in some places is quite full of 
small white quartzose pebbles. A portion of the Albion flour 
mill was buiit of stone from this quarry. 

Very numerous quarries have been opened in this formation 
in the northern part of Jackson county, but it is unnecessary 
to particularize at present. 

From Mrs. Titus' quarry, the outcrop trends south-east toward 
the village of Barry, and is worked at several points. At Boyn- 
ton's quarry, half a mile north-west of the Barry coal mines, is 
a flue espoaure of massive sandstonej which, though occupying 
a higher geographical position than the coal, is nevertheless 
believed to belong geologically below it. It is _found above 
the limestone in the vicinity of the quarry of Cheater Wall, 
and seems to be the highest rock throughout most of the inter- 
val between Barry and Woodville coal mine. South of Wood- 
ville it may be recognized by its glistening character, to the 
immediate vicinity of Hayden's coal mine, and from here to the 
region south of Jaekson. It is unneeesaaiy to particularize 
localities. Indeed, it is separated in this part of the State, by 

15 
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BO abort an intei-val, from the Napoleon Sandstone below, and 
the Woodville Sandstone above, that the geographical distribu- 
tion of this formation has not been very accurately determined, 
even after a pretty careful survey. 

This sandstone was pierced in the boring for salt at Bast 
Saginaw, and its thickness was found to be 105 feet. It cannot 
be a third of this on the southern border of the basin. 

No fossils, except imperfect Galamites and vegetable traces, 
have been detected in the Parma Sandstone, but accompanying 
it8 outcrop, throughout its whole estent, are found angular 
fragments of a flinty or cherty sandstone abounding in impres- 
sions of SigiRari(S. Not unlikely these remains belong to the 
formation in question. They frequently recall the characters 
of the Ohio Buhrstone. 

The Parma Sandetone occupies the geological position of the 
Ohio Conglomerate. The occurrence of pebbles at a single 
locality observed, constitutes a faint physical resemblance, but 
in other respects the correspondence is rather remote. Unlike 
the Ohio Conglomerate, it is separated from the upper Devo- 
nian rocks by a considerable thickness of calcareous and 
arenaceous strata. 

16. — Coal Measures, 

The Coal Measures, with the overlying Woodville Sandstone, 
occupy the whole central area of the Lower Peninsula. The 
territory covered, embraces the counties of Saginaw, Shiawas- 
see, Clinton, Ionia, Montcalm, Gratiot, Isabella and Midland, 
and the greater part of Tuscola, Genesee, Ingham, I'^atoii and 
Bay, being nearly thirteen counties, besides considerable por- 
tions of Livingston, Jackson, and probably other counties on 
the north. The whole area underlain by the coal measures is 
approximately 181 townships, or 6,700 square miles. Over 
nearly the whole of this extent of country the measures wUl be 
found productive. 

The southern border of the basin reaches probably into the 
township of Blackman, in Jackson county. Beyond this seem 
to be several detached outliers in which the measures do not 
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attain their normal thickiicss, tliougli the principal aeam of coal 
is veiy HtUe dimiinslicd. The most eoutlierly point at which 
coa! haa been found in place, ia at Haydcn's mine, whore it was 
discovered in 1835, in digging the foundation of a mill. This 
is on section. 1, in the township of Spring Arbor. The opening 
occurs on Sandstone creek where it is crossed by the highway, 
on the |th section line running south through the S. E. J. The 
outlier seems to be embraced in a gentle elevation, covering, 
perhaps, 40 acres to the west of the opening. Somo distance 
Up the hill slope, a boring was loadc with the following result; 

E. Drift materials, 8 ft. 

D. Shale, 22 ft. 

0. Coal, 4 ft. 

B. Under clay, 14 ft. 

A. Parma Sandstone. 

In the drift which has been carried into the hill the coal is 
found only three feet thick, and contains a seam of Iron Pyrites 
one foot from the top. Fragments of Black Band Iron Ore are 
brought out, which contain impressions of fishes, Tho sand- 
atone (A) comes to the srrrface a few rods to the north, and & 
boring for coal wag executed in it, of course without success. 
The boring, however, became an Artesian well. 

One mile north of Hayden's mine, occurs the Woodville mine, 
owned by the Detroit and Jackson Goal and Mining Company. 
We here find the coal measures overlain by a sandstone, which, 
from its good esposure in the cut of the side track from the 
mine to the Central Railroad, has been deBJgnated provisionally 
the Woodville Sandstone. The section passed in the shaft of 
this mine is as follows: 

E. Superficial materials, 12 ft. 

D. Woodville sandstone, 30 ft 

0. Shales, dark bituminous, witli 6 feet of fine light color- 
ed clay, 43 ft. 

B. Bituminous coal, 4 ft. 

A. Under clays, 3 ft. 

A few rods from tJie shaft toward the north-weet, tho sand- 
stone was found i5 feet tliick in a boring. The cut of the aide 
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track shows this rock to lie strikingly marked by linea of 
obliqne lamination, which generally dip toward the south. The 
rock has a pale buff color, iineqnally distributed, and is but 
moderately coherent, rather friable, and towards the top ie 
wholly disintegrated. 

The shales are compact, fine, black aad highly bitiiminoue. 
In traversing the drifts or chambers leading from the shaft, the 
ahaly reof is seen to be somewhat undulating and to present 
many evidences of slight disturbance since solidification. It is 
intersected by numerous fractures, and in many instances the 
movements of the opposing faces against each other haive pol- 
ished them most perfectly. The blackness and solidity of the 
shale give specimens the appearance of polished jet. The shale 
contains a Lingvla probably unknown to science. 

The coal is bituminous, solid, generally free from foreign 
matters, but is intersected by a thin belt of iron pyrites which 
ia also slightly disseminated through the contiguous portions 
of the coal. The coal furnishes a glistening coke, samples of 
which wore much admired at tlie State Fair. 

It is uncertain whether this outcrop is connected with the 
main basin or ia only another oatlier. Numerous explorations 
for coal have been mado in vain on the N. E. \ sec. 36, Sand- 
stone, and extending over the line into the N. W. \ of the sec- 
tion. At one point a boring was carried to the depth of 219 
feet. The coal measures seem to be mainly denuded along the 
interval between Woodvilie and Barry, At the deep boring, 
the Parma Sandstone was found 34 feet thick ; a series of 
calcareo-arenaceous strata holding the place of the carboniferous 
limestone, 22 feet; a series of argil lo- arenaceous strata occu- 
pying the place of the gypseous, or Michigan Salt Group, 4fl 
feet ; the Napoleon Group, including 30 feet of separating shale 
at bottom, 114 feet The boring extended 56 feet into the Mar- 
shall Group. VTith such an interpretation of the results of this 
experiment, it would be obviously inconsistent to encourage 
further expenditures in the exploration of rocks below the 
shales of the coal measures. 
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A little furtlicr west, at the village of Bariy, tlio coal is 
foTind agaia outcropping and has been worked to a, cone ider able 
extent by the Jackaon City Coal Company. The coa! possesses 
nearly the same qualities here aa at Woodville, though what I 
saw seemed te be of a less solid character. Some specimens 
■were furnished me, however, for exhibition at the State Fair, 
which, in physical characters, appeared equal to any in the 
State. 

The geology of this vicinity is exceedingly complicated — the 
carboniferous limestone and overlying Parma Sandstone appear- 
ing at points north-o t d tl w t f th t b gh 
geographical posit tl tl 1 Th b d bt 
that these mines I t t 1 tl f th ! 
basin, of but limited t t 

An outcrop of en 1 1 ab t h If m 1 w t f 

the village of Barry E t f h th 1 g t 

cropping in the bank f th C I R t tl m IW m th 

city of Jackson, aod dt f^tj htth f 

are seen at several other places in the neighborhood. Borings 
and excavations have been made at various points, with no uni- 
form results. In the shaft which was sunk by the Jackson City 
Coal Company, the following section was passed, according to 
the statement of Mr. William Walker: 

G. Superficial materials, 3 ft. 

F. Sandstone, white or slightly stained, banded below with 
ferruginous and argillaceous streaks; contains Color 
miles and carbonaceous matter, 26 ft. 

B. Black bituminous shale with Lingula, lift. 

D. Black band iron ore, with abundance of Lingula, 3 ft. 

0. Cannel coal, 2 ft. 

B. Bituminous coal, 3 ft. 

A. Finely arenaceous fire clay, with abundance of SCig- 

marice, 7 ft. 

In the boring close by, the section continues downward 
through 30 feet of arenaceous materials, probably representing 
the Parma Sandstone, 

Numerous explorations have been made in Iho vicinity of the 
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city of Jackaon, but it would occupy too much space to detail 
the reaults. It ^ust hero suffice to say ia general terms, that 
the BtatisLics accumulated eeem at first view to constitute a 
perfectly chaotic mass, without the least trace of a flsed order 
of suocesaion among the strata, but that after correcting the 
errors in the minaralogical language of the well borers, it is 
found that the different explorations, have pierced the Wood- 
Tille Sandstone, the Coal Measures and the Parma Sandstone; 
that these three formations present numerous sudden flexures, 
so that after denudation of the ridgee, each Viae been brought 
to the surface at numerous points. The consequence is, that in 
some cases the exploration has comnsenced in the Woodville 
Sandstone, in others, in the Coal Measures, and ia still others, 
in the Parma Sandstone, which is shown to consist in the lower 
part, of an alternation of quartzose and argillaceous beds. It 
further appears that the Artesian waters of this vicinity pro- 
ceed from the lower portion of the Parma Sandstone, and that 
the trough shaped attitudes into which the rocks have been 
thrown, are exceedingly favorable to the reception and reten- 
tion of large quantities of water. In a full report upon our 
geology, it will be interesting to exhibit the correspondence of 
the results of the yarions explorations and to illustrate the 
whole to the eye by appropriate diagrams. 

As the three localities already referred to as the seat of coal 
mining operations are thought to be situated upon outliers 
of the great coal basin, so nothing more can at present be said 
of the city of Jaohaon — the indications being, that rocks below 
the coal meaau'res occupy the surface to the north of the city. 

Between Ingham and Genesee counties the boundary of the 
coal formation has not been ti aced. In the south-western part 
of the township of Mt. Morris and contiguous portions of 
Plashing, in the latter county, according to the observations 
of Dr. Miles, the shales and sandstones of the coal measures 
make numerous outcrops. On the S. B, ^ sec. 26, Flushing, 
the following section is observed in the bank of the Flint 
River; 
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Superficial materiala 4 ft. 

Black ehule, containing Lingula, Choneles Sunithii, Pro- 

ductus ffi^perws and Spirife^- cameratus, , 3 ft. 

Sandstone, tinged with iron, 1 in. 

Shale, ■ : 1 ft. 

Sandstone, ^ 

Shale, '- 

Sandstone ( 

Shale to surface of wator, 1 



A short distance west of here the section is seen to be ex- 
tended upwards by the superpoaition of 1 inches of sandstone 
and five feet of an overlying shale. The bod of the river here 
is covered by a somewhat undulating and shattered gray sand- 
stone which is considerably quarried for building. At a point 
on the N, K. J, section 35, Flushing, a sandstone was seen to 
attain a tliicknees of about 12 feet, in an excavation made by 
Mr. NiliiS. 

On the N. E. | of S. W. J, section 22, Flushing, a shaft was 
sunk on the farm of A. J. Brown, of which the following account 



Superficial materials, 14 ft. 

Sandstone, below, bluish, gritty, 8 ft. 

Coal, 2^ in. 

"Horseback claystone," (Blackband?) 2 ft. 

Same with kidney iron ore, 2 ft. 

Shale, ■ 5 ft. 

Sandstone and sdt loater, 3 ft. 

Shale 4 ft. 

" Black hard stone," combustible, 4 ft. 

White Pive-clay, 2 ft. 

Hard white sandstone, 2 ft. 

Darker Sandstone, Unknown. 

Striped sandstone, 3 ft 

Shale, .Uuknown. 

" CoalbSaze" with bands of iron oro, 11 ft. 

A small hole was bored from this point to the depth of 12 
feet in the last named material, making the total depth attained 
33 ieet. 

The work seems to have been directed by " Prof. Challia." 
The shaft is now filled witli salt water. 
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Coal crops out at numerous places in the vicinity. It is said 
Bometimes to shcfe a thickness of two or tlivee feet at tlie out- 
crop, but soon thins out. 

Mr, Patton, on the east side of tlie river, near the south line 
of section 22, has made an excavation for coal and found a 
seam 18 inches thick which is tolerably hard. 

The sandstone taken from the quarry above Flushing, la a 
pale, bluish rock, abounding in scales of white mica, ferrugin- 
ous streaks, pyrites, carbonaceous streaks and curia, and much 
oblique lamination. What is quite remarkable, I saw in a 
block of this stone, in the vault of the Bank in Flint, a long 
club of fibrous talcoso slate, a mineral said to occur in consid- 
erable abundance. This rock does not answer to the characters 
of the Woodville sandstone at any point where its identity is 
undoubted, and I am induced to regard it as a aandstoEe in- 
cluded in the coal measures. If it is so, this is the only instance 
■witliin my knowledge where aay of the included sandstones 
have attained sufficient development to be worked. It is likely, 
however, that the gray, homogenous, fine, gritty, faintly-banded 
sandstone, found within a mile or two of the city of Lansing, 
will be found to hold the same position. 

Sandstone, not unlikely the Woodville sandstone, is found 
outcropping in the township of Montrose, on the borders of 
Saginaw county. 

The next observed point in the boundary line of the coal 
field is near the vOlage of Tuscola, in Tuscola county. On the 
S. W. I Sec. 29, T, 11 N". 9 B., a seam ©f coal crops out in the 
bank of the Cass river. Numerous fragipents of an arenaceous 
fire-clay, filled with Stigmaria roots, are sti'ewn about. Some 
shales ocfiur here, in wliiLh is iound a Lxngula 

According to infoimation recently received from Di G. A, 
Lathrop, to whom I im under gieat obligations f n hit, free 
co-operation in myieseaiches a shaft lias betn sunl on the 
north side of the rivei w ith the following re ultb 

Clay U ft. 

Fire-clay, 3 ft. 
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Dark sliale, 4 in. 

Coal similar to cannel, 8 in. 

BitumiEous coal, 2 ft. 

Fire-claj, 4 ft. 

Shale continaing at bottom, S ft. 

One-half mile east of this, on the aouth aide of tliu river, a 
hole was bored with the result as follows: 

Sandstone, 18 ft. 

Coal, 4^ ft. 

Sbale, 11 ft. 

Sandstone continuing, 1 ft. 

The outcrop of these strata traced northward, would probably 
strike the bay shore in the vicinity of Scbewaing. 

Prom Barry, in Jackson county, around the northwest border 
of the basin, the boundary is still less perfectly known. The 
coal strata are loiown to outcrop, however, on Sec. 22, in tha 
township of Benton, Eaton county, near the mouth of Grind- 
stone Creek, and still again near the mouth of Coal Creek.'in 
the saaie county. Indications also exist of the neighborhood of 
an outcrop near the center of Ionia county; but beyond this no 
authentic observations have been made. Coal is reported, how- 
ever, 'to occur near the Big Kapids of the Muskegon, in Mecosta 
county. As a white quartzose sand, suitable for glass, is stated 
to occur at the Big Kapids, there is no improbability of the 
approach of the coal basin to that vicinity, for there are no such 
aandstonee known except those which immediately overlie and 
underlie the coal series. 

Numerous outcrops are known within the area marked out 
above. In the township of Lock, Ingham county; .the coal has 
been taken from the bank of the Eed Cedar river. This point 
is nearly in the straight line passing through Tuscola, Flushing 
and Jackson, and possibly like these points, occupies a position 
on the confines of the basin. As the strike of the underlying 
rocka, however, bends considerably toward the east, it ia not 
unlikely thut the eastern boundary of tho coal basin will be 
found' passing through Livingston coivnty. 
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In tlie Ticinity of Coruana, which is still fiirtlier within the- 
baain, tbe coal has been euccessfully worked on a small scale 
fnr a number of years. From an outcrop in the batik of a small 
creek on the W. ^ N. E. frl. |, see. 22, Caledonia, Mr. Alexander 
McArthur has removed several thousand bushels of broken coal 
for the supply of neigliboring blacksmiths. An excavatioD 
made at this place by the Detroit and Milwaukee Eailroad Com- 
pany, reveals the following section; 

Highly feriTiginous loam, 4 ft. 

Blue clay, intersected by undulating bands of kidney iron 

nodules, 4 ft. 

Black bituminous shale, 2 ft. 

Bituminoua coal, 3 J ft. 

Clay. 
Sandstone. 

The coal is of a handsome quality, and is intersected, like the 
Beam in Jackson county, by a streak of pyrites. 

Half a mile east of here, the overlying Woodville sandstone 
makes its appearance. In a shaft sunk by Frazer and Stanton, 
not the one now worked, the following section was passed: 

SHperficial materials, 5 ft. 

Sandstone, 6 ft. 

Ulay, 5 in. 

Coal, 3 ft. 

Fire-clay, intersected by a band of impure, argillaceous 

iron ore, 16 ft. 

Sandstone, 3 in, 

Fire-clay, i ft. 

The prevailing sandstone exposed at Eock Bar, at Blossom's 
quarry, and numerous other localities in the vicinity of Corunna, 
is probably the sandstone which overlies the ceal. 

At OwosBO, a shaft was sunk by the Detroit and Milwaukee 
Railroad Company, with tbe following result, as communicated 
by B. 0. Williams, Esq., to whom I am indebted for much 
assistanee : 

Sandstone, flesh colored, seen also in bed of river,. ... 14 ft. 

Black band iron ore, 1 ft. 

Cannolcoal , 2 ft. 

Davk shales wth vegetable remains, 15 ft. 
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Black band, 8 in 

Bitummoue coal, 3 ft. 

Bluish soft clay, 1 ft. 

Shales and arenaceous fire-clays, (aa ascertained by 
boring,) tbe lower ■part black, terminating in a hard 
pyritit'erous stratum, 148J ft. 

Near the month of Six Mile Creek, in the township of New 
Haven, numerous explorations have been made. A shaft sunk 
at the mouth of the creek, furnished the following section, accord- 
ing to information received from Mr. George Ott. The shaft 
was sunk by Messrs. Sillimau and Walker, 2T| feot, and the 
section continued by boring: 

Superficial materials, ■ 11 ft. 

Olay, bluish black, 9 ft. 

Galcareo-argillaceous black baud, 2 ft. 

Oannel coal, 2 ft. 

Clay and coal, 3| ft. 

Goal, 5 ft. 

Olay, light colored, 2^ ft. 

Goal, 2ft. 

Clay, light colored, 1^ ft. 

Goal, 2 ft. 

Olay, light colored. 

A sandstone is seen in the vicinity, overlying the bluish black 
shale. The black band outcrops in the bed and bank of the 
Shiawassee river at the bridge, and has been quarried for build- 
ing purposes. Ha)f a m'ile up the Creek it is seen presenting a 
compact, fine-grained, cakareoas character, of very black color, 
and seems capable of taking a polish. According to the state- 
mente giv.en above, we have here 11 feet of coa! within averti- 
cal thickness of 18J leet. The shafts which I have visited have 
generally been found filled with water, go that it has been im- 
possible for me to make personal observations. In such cases 
I have deemed the statements of persons who watched the pro- 
gress cf the work as better than an entire absence of informa- 
tion. At this place, as in most others, I had the opportunity to 
inspect samples taken out. As to the nature of the strata, 
therefore, I have judged for myself, w^hilo for their thickness, I 
have had to depend upon others. If the information obtained 
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from Mr. Ott is coiTcct, {and it is corrsborated by Mr. B. 
Williams,) Six Mile Creek furnishes the greatest thickness of 
workable coal that has yet become known in tho State. 

Next to thia, the greatest known thickness of any single vein 
of coal is 4 feet 1 inch, in a shaft and boring sunk on Sec. 35, in 
■the township of Delta, Eaton county. My only knowledge of this 
locality is recently obtained from Messrs. J. A, Kerr and LaEue, 
of Lansing, who furnished me from their records tho following 
statement of rocks passed through: 

Esuperfleial materials 5 ft. 

Fire-clay, soft, 2 ft. 8 

Coal, 2 ft. 3 

Clay, somewhat bituminous, 4 ft. 3 

Coal, 1 ft. 11 

Fire-clay, white and hard, 5 ft. 8 

Argillaceous shale, 16 ft. 2 

Coal, 8 

Argillaceous shale, with some pyrites, 12 ft. 

Sandroek, 4 ft. 2 in, 

Ceal, 4 ft. 1 in, 

Sandstone, grayish, soft. 

We have here a total thickness of 8 ft. It in. of coal, distrib- 
uted in bands, as follows: 

Coal, 2 ft. 

Clay, 4 ft. 

Coal, 1 ft. 11 in. 

Argillaceous strata, 21 ft. 10 fti. 

Coal, 

Intervening strata, 16 ft. 

<!oiil, 4 ft. 



Total, 51 ft. 2 in. 

Tho coal also outcrops at Chesaning, on the land of Sherifl 
Turner, and at several other points along the river in this 
township and St. Charles. 

In the salt borings on the Saginaw liver, coal is struck be- 
tween 120 and 140 feet. At Bast Saginaw, according to notes 
of Dr, Lathrop, the following was formd to be the section through 
,the coal measures: 
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Alluvial and drift materials, . . . 92 ft. 

Brawn sandstone, (Woodville,) 19 ft. 

Shales, dark colored above, light below, iO ft. 

Bituminous coal, 3 or 4 ft. 

Highly arenaceoos fire-clay and sandstones, 20 ft. 

Shales, helow, dark, bituminous, 12 ft. 

Sandstone, with Ihin seams of coal, 10 ft. 

Shale, 38 ft. 

White sandstone, (Parma,) 105 ft. 

The whole thickness of the coal measures here, between the 
overlying^ and underlying sandstones, is thus shown to be 12a 
feet, whicli is the gl'cateet thickness yet measured. Probably, 
however, the tliickneas is still greater at Owosso. 

Putting- all the observations together, (of which it is not nec- 
essary t9 make any further details,) it appears that the rocks 
of the coal measures occupy a shallow' basin, the longest asis 
of which is nearly coincident with the axis of Saginaw bay. 
This bay breaks over the northeastern rim of tlic basin, and 
near its head the rocks will probably be found to exhibit their 
greatest depression. It is not likejy, however, that this depres- 
sion varies greatly between Saginaw and Ionia county. In 
other words, the lowest depression of the carboniferous trough 
lies beneath a line extending from Ionia county into Saginaw 
bay. Along this line the coal measures will be found to have 
the greatest thickness, and the coal seams will bo developed in 
greatest number and force. 

When we speak of the carboniferous basin or trough, it must 
nevertheless be remembered that all these rocks repose very 
nearly in horizontal planes, so that the slight undulations into 
which they have been thrown by gentle disturbances since their 
solidification, have presented eminences and ridges which have 
subsequently been more or less worn down. It follows, there- 
fore, that the Woodville sandstone is not everywhere found 
covering the coal measures, even within the area that has been 
described. The denudation has aemetimes extended entirely- 
through this eandstone, or into the shales bolow, or even so far 
ae to reach below the coal seams. The tracts, however, within 
the carboniferous area, which have iieen entirely denuded of coal,. 
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must be very limited, so that in geiiorul terms, tiie whole avea 
■will be found productive. 

Prom the numerous sections wliicli have been given, it ap- 
pears that one persistent seam of coal runs through the whole 
formation. This rauges in thickness between tlirce and five 
feet, being thinnest near the borders of the basin. Toward the 
central axis of the basin, all the members of the series thicken, 
aod several accessory seams of coal make their appearance. 
When this occurs, one of the seams is a caniiel coal about 2 
ft, ia Oiickness. Immediately above this seam is a belt of 
black band, becoming is places highly calcareous, and passing 
into a black ornamental limestone oi- marble. To present the 
general structure of our coa! measures more clearly to the mind, 
we may make use of the following table: 

E. Bituminous shales and light clays, 40 ft. 

D. Black band passing into black limestone, 3 ft, 

C. Bituminous and Cannel Coal in one or more seams, with 

aggregate thiolmess of 3 to 11 feet, , . 1 1 ft. 

B. Fire-clays and sandstones* 23 ft. 

A. Shale, clay, sandstone and thin seams of coal, 50 ft. 

The shales of the coal measures are well stocked with the 
remains of the terrestrial vegetation. Fern leaves, in a beauti- 
ful state of preservation, are sometimes found in the black band. 
But few marine fossils occur, and these have been already 

n.—Woodville Sandstone. 
Some account of this formation has necessarily been embraced 
in the description already given of the Coal Measures, and I 
shall add but few observations. Wherever it is not denuded, 
it is the capping stone of the coal measures. It is a friable, 
rather coarse, quartzose sandstone, stained to a variable extent 
with oxyd of iron. At Jackson, the rock ia nearly white, and 
has been used in the manufacture of fine glass; at Oorunna it 
is pale buff, and embraces abundant rich nodules of kidney iron 
•ore, which, on the disintegration of the rock, are left in the soil; 
.at Owosso it is ilesh colored; near Lyons, in Ionia county, it ia 
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striped and motUei! with red, or even of a uniformly biicli red 
color. It vai-ies C(iuaUy iu hardness, being sometimes suffi- 
ciently solid for grindstones and building stones. The State 
Prison is built of a rock supposed to be this. The material for 
the county ofBces at Ionia was also derived from the same 
source. 

This rock embraces numerous comminuted remains of vegeta- 
tion, and some well preserved stems of Colamites and L^do- 
dendron. 

AUhougli 1 liavc treated Beparately of the Parma Sandstone, 
the Coal Measures, and the WoodviUe Sandstone, there is no 
doubt that they all belong strictly to one geological epoch, and 
constitute what, in a more extended sense, may be designated 
the coal measures. This remark, however, is somewhat more 
applicable to tlie Woodville than the Parma Sandstone. 
18. — Superficial Materials. 

No traces have yet been discovered in the Lower Peninsula, 
of any of tlie geological formations intervening between the 
Ooa! Meaeurea and the Boulder Drift. Drift materials are 
strewn over nearly the entire surface, and constitute a very 
serious obstacle in the way of the investigation of our geology. 
A large number of facta and observations is on Iiand as data 
for the discussion of this formation, but it will be necessary to 
content ourselves with a few general remarks. 

Numerous evidences exist of the movement of heavy bodies 
over the underlying rocks, previously to their burial by the 
Drift. Wherever considerable surfaces are found exposed, tbey 
are seen smoothed and striated in the manner usually attributed 
to drift agency. The most remarkable examples are seen upon 
the Helderberg limestone at Brest, Stony Pt., and Pt. aux Peaux 
At Stony Pt., the surface of the limestone has been denuded 
of soil by the action of the waves, over an area of several acres. 
The whole surface is level, smooth and floor-like, and covered 
with a sot of sfcrise ruimiog in perfectly parallel lines N. tO" W. 
Oae deep groove is seen belonging to this set The most 
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remarkable feature seen here, however, is the occnrrenee of 
two parallel grooves crossing the first set and bearing N. 60" 
E, These grooves are i ft. 6J inches apart, If inches deep, 2 
inches wide, and 25 feet long, issuing from under the cover of 
diluvial materials, and terminating at the point to which the 
waves have broken away the rock. The first impression which 
irresistibly forces itself upon tlie miEd, is the conviction that a 
loaded wagon has been driven over the surface while in a yield- 
ing condition; and a couple of grooves parallel to these, seen 
for a part of the distance like the ti'acks of the second pair of 
wiieels, greatly confirms the illusion. 

The Island of Maokinao shows the most indubitable eviden- 
ces of the former prevalence of the water, to the height of 250 
feet above the present Jevel of the lake; and there has been an 
unbroken continuance of the same kind of aqueous action from 
that time during the gradual subsidence of the waters to their 
p t d't' . ^o break can be detected in the evidences 

of tb a t t m the present water-line upward for 30, 50 or 
100 f t a 1 n up to the level of the grottoes excavated in 
tl b ted n aterials of " Sugar Loaf," the level of " Skull 

C a d tb Devil's Kitchen." 

Wh I w t te the fact, however, of the continuity of the 
a t n d n !1 this period, it is not intended to allege that 
th w t ft! lakes, as such, has ever stood at the level of 
th^ summit of Sugar Loaf. Nor do we speak upon the qnestion 
whether these changes have been caused hy the subsidence of 
the lakes, or the uplift of the island and adjacent promontories^ 
It is true' that the facts presented bear upon these and other 
interesting questions, but we must forego any discussion of 



haaoU med by ho violence o£ tha last gale, wa 
grodoaUr ag aa we reoedo ftom Uie shore, and 
th Uu Eieus viit mould and tonet grotrlba which 
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Upon ibc smooth, and striated surfaoea of the rocks, has been 
brought au immense depositc of waterworn and comminuted 
materials, derived from the breaking up and disintegration of 
pre-existing strata. We generally — almost universally — find 
the face of the rock overspread with a confused mixture of blue 
clay and azoic and plutonic boulders and pebbles. These coarse 
materials are often an'anged in j'lide courses which have a 
curved or irregular dip, and may often be seen outcropping on 
a hill-side, or even upon tlie plain. At East Saginaw these ma" 
terials are 90 to 100 feet below the Surface. At Detroit they 
lie 130 feet below the surface. Through the interior of the 
State' they are found outcrcpping at irregular intervals, produc- 
ing occaaioual patches of ground principally noteworthy for 
their cobble stones. A field was noticed in the southern part 
of Jackson county in which, by measurement, the average dis- 
tance between adjacent stones was only four inches. This 
small field had already furnished many hundred cords of these 
stones; but every plowing seemed to favor the development of 
a new crop. Strange to say, this and similar lands are found 
to produce excellent crops of wheat 

Great use is made of these cobble atones for purposes of pav- 
ing in the cities, a use for which their great hardness and 
toughness renders them eminently fit. Mineral ogically, they 
consist mostly of rounded fragment* of syenite, greenstone, 
vitreouB and jaspery sandstones, and bornblcndic, taicose, and 
serpentinous rocks of the azoic series. 

Above the boulder bed we find a deposite of argiUaceoue 
iind arenaceous materials more distinctly stratified and assorted, 
as if by the action of eddying waters. So far as I have ob- 
served, the lake ridges and terraces are worked in these mate- 
rials. Here we find buried, numerous tree trunks, generally of 
the White Cedar, many of which may be seen projecting from 
the bank which overhangs Lake Huron, near Fort Gratiot, and 
at numerous other points oa the laliee. 

The materials of this assorted drift are not so exclusively of 
extreme northern origin as those of the boulder drift. Perhaps 

n 
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two-lliirda of the whole has been derived from the destractioa 
of rocks within the Lower Peniasula; -while a large and char- 
acteristic portion comes from the strata in the immediate neigh- 
borhood. The vicinity of a coal outcrop has filled the snbaoil 
with fragments of coal, which can be traced, gradually dimin- 
ishing in abundance, for one, two or ten miles. The experienced 
observer, however, is able to tell whether the source of the 
materials is near or remote, for the further they have been 
ti'ansported the more uniformly they become scattered amongst 
the other . materials, while in the immediate viiiintty of the 
outcrop tho carbonaceous debris is not only more abundant but 
contains more fine matter, and is disposed in slreaJcs. In a simi- 
lar raanner the vicinity of a limestone formation produces a 
calcareous soil; sandstone an arenaceous one; shale an argilla- 
ceous one, Nowhere is tho connection between the soils and 
geological structure better shown than in Michigan. Even 
tho arboreal vegetation of the peninsula is distributed in belts 
across the State, corresponding to the calcareous, arenaceous 
and argillaceous belts of soil overlying the corresponding 
rocks. 

To this epoch of the drift seems to belong a bed of lignite 
discovered on Grand Traverse Bay, near the outlet, on the north 
shore. The following section embraces the lignite and associa- 
ted beds: 

F. Tei-y fine yellow sand, 12 ft. 

E. Small boulders, pebblss and coarse sand with shells of 

Melanin, aniPhysa,. . . , 1 ft. 

D. Arenaceous clay, bituminous, soft, and somewbat plas- 
tic, 2 ft 

C. Lignite, dark brown, containing woody stems, (white 

cedar?) becoming below, a highly bituminous clay, . . 3 ft. 

B. Clay, dark gray, very tough, with a few grains of sand 
and small pebbles, and considerable bituminous mat- 
ter, 3^ ft. 

A. Oommintited green shale, passing above into green clay, 2 ft. 

Still lower, but not seen in this section, is a bed of green 

shale, lying above the black bituminous shalo, 13 ft. 

^;The ligiiite is compact, bituminous, and highly combustible. 
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The becl is traceable along the shore fov a qnarter of a luilo, 
but iiotiiing more 18 known of its extent. A single fragment 
was seen on the opposite shore of tlte bay. 

The bed B, above the lignite, has evidently been deposited by 
the action of fresh water, since the epoch of the lignite; while 
the bed B, beneath the lignite, may belong to the same or may 
Ecpvesent tlio glacial or bould(!r epcch. 

Several other lignite beds aie known upon the shore of Lake 
Superior, and I amiuformed that the ii.habitonts of that region 
are beginning to learn their use. 

The inequalities left in the surface of the asEortcd drift, upon 
tlio withdrawal of the_ submerging ocean, remained filled with 
water, whieli, by constant drainage to the sea, in connection 
with acceseions of freeb water only, bave become our numerous 
inland lakes. These for many ages bave been gradually filling 
itp from several aoarces. 1st. Eaina have transported the finer 
materials from the eiiiTOunding bills into these little basins. 
2d. Spring-waters, charged with calcareous matter, have not 
only supplied the lakes with that material, bnt bave precipitated 
large amounts upon the bottom. 3d, Mingled with these caf- 
carebus sediments, the dead shells of fresh water moHascs have 
accumulated ia very great abundance. The union of these 
calcareous materials has formed a deposite of marl, continually 
thickening. 

Around the shallow margins of thesG lakes is always a belt, 
abounding in various forms of aquatic vegetation, whicb, de- 
caying, forn dei os te of vegetable n tttte s est i^ upon the 
marl, from tie watt a el^e to the nne 1 u t ol vegetabia 
growth. W tl tl e fill „ of tl e nte or tl o &1 allow belt 
extends tow 1 d the enter nl tie v getalle lepuslle contin- 
nally encroaches uj on tlie ia st nt, a ei 1 1 tl whole lake 
faecomea a ( eaty m'i eh w th i bed of a i it bottom. Subse- 
quent accers ons f ve^, table and calci eous natters fi!i the 
interstices ol tl c p so 1 ex lude tl land water, and 

oonvert.tbe e k -^ na si to d t 1 land. We 
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behold, at the present day, these changes 



The beaver smd the muekrat may exett some agency ia the 
immdation and drainage of laniJa, bnt a few obaervations upon 
the borders of onr lakes ■will euflice to show that they are by 
no means the principal agents. 

The beds of marl and peat thus accmnulated constitute almost 
exhanstlosB repositoriee of nutritive matter for the i-ecuperation 
of the hill-side soils, that havo been exhausted of their soluhle 
ingredients by the leaching rains, and an improvident system 
of farming. A consideration of the manner of preparing and 
applying these materials would be exceedingly interesting, but 
must be postponed for a final report. 

Imbedded in these accumulations of marl and peat, are found 
the remains of the Mephant, Mastodon and Elk, the two former 
of which are now extinct from the continent, and the latter ia 
only seen rarely in the remoter portions of the State. A frag- 
ment of a molar of the Mastodon was found by Dr. Miles at 
Green Oak, in Livingston county. A perfect molar of an ele- 
phant has been eshumed in ditching in the northern part of 
Jackson connty. Other remains occur in Macomb county. By 
far the moat interesting discovery has been made by Mr. G. M. 
Shattuck, in the township of Plymouth, in Wayne county. Mr. 
Shattuck here exhumed nearly an entire set of teeth of a Mas- 
todon, including a piece of one of the tusks several feet in 
length. Some of tJieee remains were in too friable a condition 
to be preserved, and others were injured by the injudicious 
handling of visitors. I have only had the opportunity as yet, 
of seeing five teeth. These prove to be the molar teeth from 
the lower jaw of Mastodon giganteus, three being from the left 
side and two from the right. The anterior one from the left 
side, is the single permanent premolar, and tlie posterior two, 
like the two on the right side, are the first and second trae 
molars—the third, which is the largest of all, not appearing to 
have been developed at the time of the animal's death. These 
teeth are all in a beautiful state of .preservation, still regaining 
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"tliBir glossy enamel, and most of the fangs which belong to 
molar teeth. The tubercles of the crowns of the teeth were 
but little worn, showing, together with the absence of the third 
or largest true molar, that the animal had scarcely attained full 
matuvity. The diineiisioiis of the teeth were not exti'aordinary 
for proboscideans, being from two inclies to four or five inches in 
antero-poeterior diameter along the crowns, while the third mo- 
lar of an adult Mastodon ranges from t^ to 8 J inches in the 
^ame dimension. Tliese interestiHg relics of a former age and 
a foiinei' population, are retained in the hands of their diaooT-- 
erer. It is greatly to be hoped that he will not allow them to 
become scattered or destroyed. 

^ Dnricig the progress of the former survey, a large vertebra 
■was discovered in the western part of the State which was 
recognized at the time as the caudal vertebra of a whale, by 
Prof. Sager, then State Zoologist. 
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CHAPTER IV. 

Oeneral Observations — Table of Geological Formations 

Many interesting consicleratiofls present themselves on a 
general review of the geology of the peninsula. From the Lake 
Soperioi' Sanflstone to the close of the Helderberg period, eur 
State seems to have had a common history with Canada W'eat,, 
and the States on both sides of ns. The same groups of rocks, 
are traced uninterruptedly from 'New York across the peninsula 
of Canada to Michigan, and even to the Mississippi river, pre- 
serving throughout that whole extent as great a degree o£ 
palKontological identity as could be expected of faunas stretch- 
ing over so many degrees of the earth's surface. It is true, as 
has been long since shown by Frof. Hall, that neaily every 
member of the Silarian and lower Devonian systems, thins 
gradually in its westward prolongation, loses somewhat of its 
arenaceoufl or argil lace oii;i character, and becomes at the west 
much more calcareous — changes which have generally been 
regarded as proving the origin of the materials of those groups 
to have been at llie east. It is interesting to observe, however, 
notwithstanding this westward attenuation, how completely we 
are able to recognize all the essential features of the New York, 
System in our own State. 

From the close of the Helderberg period, en -the contrary, 
Michigan has hsid a history to some extent peculiar. The 
rocks of the Hamilton group can indeed he traced almost con- 
tinuously from New York into our own State, but the palraon- 
tological characters are found materially changed, and the 
strata ^re more aigiliaotoua Ihe Poita^o Group, of New 
York supposing it to be icpieaonted by oni Huron ^rouu, hJia 
received i^rcit aci-cajiuns oi ai giliacLOUS matter, and uticxA-i .to 
have been deposited undi.r cucumstances more unfavorable to 
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the existence of animal life The Chemuag Group, aupposed to 
be repreaented by our Marshall Group, lias been traced uninter- 
ruptedly into Ohio, where it becomes almost non-fossiliferoua. 
The Marshall Group ia totally isolated from rocka oi the same 
age anywhere beyond the limits of our peninsula; and though 
the eandstones bear some phyaioal rfapmblance to those of the 
Chemung ( ro p of 01 o inA New To 1 o turm^tiou contains 
little or no i g Ua;, aa mitter ta faund, s lemarkably licli, 
and its spec es a e neirly all 5 ecul ir Tb N'ipoleon Group, 
if Correctly se arite I liom the Ma 1 all & oui 1 is no distinct 
equivalent m su r nd g State and ts entire destitution of 
organic lemtcs v 11 ua be ts tiue geologcal relations to 
remain in loul t 

If anything were wanting to shew that the geological column 
in Michigan baa been built up as a distinct and independent 
atructure, the existence of the gypseous or Michigan Salt 
Group, supplies the deficiency. But even further than this, no 
obvious parallelism has yet been traced between the overlying 
carboniferous limeatone, and the groups of this system further 
west. The indications already pointed out, however, lead to 
the conjecture that our limestone was accumulating during sev- 
eral of the epochs into which geologists have divided this 
period, though the isolation of our sea baa resulted in little 
correspondence of organic remains. The paucity of rock-pro- 
ducing materials seems to have continued through the epoch of 
the coal — our measures not attaining one-twentieth the thick- 
ness of the same rocks in Ohio. The evidences lead us to the 
conviction that the Ohio and Michigan coal basins were never 
continuous, and that the waters did aot flow over the separating 
ridge between the close of the Helderberg period and the Drift. 
It cannot be denied, however, that, supposing the carboniferona 
aea to have been a general ono, the remoteness and comparative 
isolation of the Michigan bay, farnielied occasiou for great eou- 
tru'^ty m atratigraphical, litbological and paiseontologioal 
chavactecs. 
One other class of facts must bo refcrred to, wliich weigh in 
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ihe same direction. They couatitute cvideuocs that the mate- 
rials for 0111' upper Devoniaa aud carhouifei'oua rocks have been 
derived from the north. TLe Helderberg limestones are 350 
feet thick at Mackinac, and not more than 60 feet thick in Mon- 
roe county. Tke Hamilton Group, so well developed in Thun- 
der and Little Traverse Bays, is not recognized in the eonthern 
part of the State. The Huron Group with its gritstoneu and 
flagstones at Ft, aus Barques, contains only two strata of 
flagstone at Grand Uapids. The cangiumerate at tiif base of 
the Marshall Group, at Pt. aux Barquss, is' recogDiziid ut none . 
of tiie southern outcrops. The pebbles scattered through the 
Marehail and Napoleon Groups in Huron county, are entirely 
wanting in Jackson and Calhoun counties; while, on the con- 
trary, extensive patches of the Marshall saLdstone ai-e found 
finely cemented by calcareous matter at Battle Creek, Jiaiesville 
■and other soutliera points. 

If our later palseozoic rocks aic oiiiirely isolated from those 
of adjoining regions; if their Htlmlugical characters are differ- 
ent; if their organic content* are peculiar; if their materials 
have been received from another direction; what prevents us 
from saying that Michigan has had a little geological history of 
her own, that her boundaries were marked out many thousand 
years ago — in short, that she was tlie very fli-st of the States to 
tafee her place in this great and imperishable Union. 

One other remark is suggested by this review of our rocks. 
The geology of Michigan discloses little connection between 
the Carboniferous Limestone and the Coal Measurea; while the 
transition to Devonian rocks is imperceptible. I ^ee no reason 
for drawing the broad lines which separate great systems, 
between the Marshall and Napoleon groups, or between the 
Napoleon group and tlie Carboniferous limestone. On the 
contrary, I see this limestone charaeteriaed by a peculiar, per- 
sistent, marine fauna, while the Parma Sandstone, the Coal 
Measurea and the Woodviile Sandstone, were accumulated in 
shallow waters near shores, or even in marshes; and are char- 

18 
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actcrized, from boltom to top, by evidences of tlie proximity 
and abimdiincc of terrestrial vegetation. These cuiitiaats hold 
thcoughout the country, and in all countricG. What(;vev marino 
remains ave found in the coal meaeiires, belong to apecios dis- 
tinct from those in the Catbouiferoiis Limeatono; and if the 
generic distinctions are not complete, the organic facies of one 
is vegetable and terrestrial; that of the other, animal and 
marine. Downward the types of the lower Carboniferous rocbs 
Jescend into tbe npper Devonian — some carboniferoaa species, 
and numerous carboniferous types, even reaching the Hamilton 
group. ObBorvdtioua in Michigan suggest rather to draw the 
broad systematic lines below the Hamilton group, and between, 
the Carboiiifei'oua Limestone and the Coal Measures. 

STOPTIOAL VIEW OF THE GEOLOGY OF THE LOWER 
PENINSULA OF MICHIGAN. 



(c) Soil — Peat, Marl, Calcareous Tufa, Bog Iron ore, Ochre 
Beds. 

(b) Lake and river teiTaces, and other phonomciia of altered 

drift; Lignite bed>i of lakes Michigan and Superior; 
Buried trey trunks. 
(a) Boulder Drift; Diluvial strite. 

IV, OAKEOHIPKUOUS SYSTEM. 

16. Woodvillc Sandstone, 19 feet; Jackson, Woodville, Barry 

Shiawassee county; Lyons; Ttiacola couniy, &c, 
15. Coal Measures, 133 ft.; consisting of 
(fi) Bituminous shales an^ clays, 40 ft. 

(d) Black band, pas-ing into black limestone, 2 ft. 

(cj Bitumiiions and Cannel coal in onu or more scarae, with 

aggregate thickness of 3 to ll'ft. 
(h) Pire clay aud Sandstone, 33 It, 

(a) Shale, Clay, Sandstone and thin seams of coal, 60 ft. 

ii. Pavma Sandstone, 105 ft.; Jackson county and salt borings 

at Saginaw. 
13. Carboniferous Limestone, 66 feet; 

(c) Dpper, 10 fK.; Grand Rapids, Bellevue, Farm a. Spring 

Arbor, Wild Fowl Bay, Uhavity Islands, Ft. au Grea 

(b) Middle, or Red -Layer, 5 feet; Grund Rapids, BcHevuO; 

Sandstona, Spring Arbor. 
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(a) Lower, 51 feet: Been at most of tUo aLoye locLilitiea. 
Bepcmea areaaceous below, 
12. Miclii;?an Salt Group, 184 feet: 

(c) Cai lionaceoua and argillaceaua siialc, gjpseoua and pyri- 

toua naiirlg, 
(6) Shales, mafi, magneaian and silicious liEicstone, and 

thick beds of gypsum. The shaica inipregnatad with 

salt. 
(a) Saliferous shalea and alternating arenaceous limeetoues. 
11, Napoleon Group, 123 feet: 

(d) Shaly micaceous saodstone, 15 feet. 

(c) Kapoleon aaudatone, 18 f<;et, highly ealifcrous in many 
localities; Napoleon, Grandville, Rush lake, Pt. aus 
Barques. 

(6) Sbaly micaceous sandstone, 15 feet: Salt boriHg's. 

(a) Clay or shale, 15 feet, [more tlian 64 feet at Eaet Sagi- 
n™(?)] 

Ill — DEYOSIAN SYSTEH. 

10. Marshall Group, (Chemung,) 159 feet: 

(c) Reddish, yellowish and greenish sandy tones, 141 feet: 

Marshall, Jonesville, Hillsdale, Battle Orceli, Holland, 
Pt. aux Barques. 
(6) Slialy micaceous sandstone, 10 feet: JowesTille, &c. 
(a) Conglomerate, Sft.: Grindstoae Quarries, Pt.aux Barques. 
8. Huron Group, (Portage), S24 feet: 

(d) Fine bluish gritstones, 14 feet: Pt aux Barques, 

(c) Shales, limestones and flagstones, 18 feet. The Kidney 
Iron clays of Branch county are supposed to belong 
hei'o. Shore of Lake Huron, below Pt aox Barqueaj 
Branch, Calhoun, Kalamazoo and Lenawee counties. 

(6) Green shale, 10 feet: Grand Traverse Bay. 

(o) Black hituminouB shale, 30 feet; Sulphur luland, Squaiv 
Pt , Grand Traverse Bay. 
3. Hamilton Group, S5 feet: 

(c) Urystalline limestone, with included lenticular clayey 
masses, 23 feet: Partridge Ft., Little Tiavej'so Bay. 

(6) Argillaceous limestones, eminently fosailiieroiip, ■with al- 
ternating shales, 11 ft: Parti'idgo Pt, Little Traverse 
Bay. 

(a) Black hitumingns limestone, 1."^ foot: Carter's quarry, 
near Alpena; Thunder Bay Island, Little Ti-averK9 
Bay. 
1. Upper He'.dorherg Group, SDf feet: 
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(e) Brown, bituminous limeatoue, 75 i'i;et: Monroe, Presque 
lale and Emmet counties. 

(^d) Arenaceous limestone, i feet: Monroe county, Crawford's 
qaarry. 

(c) Oolitic limestone, 25 feet: Bedford, Eaiainville, &c., Mon- 
roe county; Mackhiao. 

(J) Brecciated limestone, 250 feet: Stony Pt., Pt. a«x Peaux, 
Mackinac and vicinity. 

(a) Conglomerate, cherty, and sometimes agatiferoua, 3 feet: 

Mackinac, Sitting Rabbit. 

II. UPPEB SILDRIAK SYSTEM, 

6, Onondaga Salt Group, 37 foot: 
(^d) Oliocoiate colored limestone, 10 feet: Monroe county, 
Maekiaac. 

(c) Calcareous clay, 3 feet: Bois Blanc. 

(b) Fine, asli colored, argillaceous limestone, with acicular 

crystals, 14 feet: Monroe county, at Montgomery's 
quarry, Ida; Otter Creek and Plumb Creek quarries; 
Mackinac; Round and Boie Blanc islands. 

(a) Tariegated, gypseous maris, with, imbedded masses of 

g-ypsum, 10 feet: St. Martin's islands; Little Pt. an 

Chene. 
5. Niagara Group, 91 feet; 
(^) Thin-bedded brown limeatoue, 6 feet: south side Drnm- 

mond's Island. 
if) White, massive, crystalline limestone, 20 feet; south and 

southeast aides Drummond'a Island; coast west of 

Detour, 
(e) Rough, vesicular limestone, 6 feet: east end of Drum- 

mond's Island, 

(d) Limestone, in thin broken layers, 8 feet: Ibid. 

(c) Limestone, geodiferous, rough, crystalline, 45 feet: Ibid. 
(6) Limestone, hard, gray, crystalline, 1 feet; Ibid. 

(fl) Arenaceous limestone, 5 feet: Iliid- 
4. Clinton firoup, 51 feet; 
(c) Argillo-calcareous limestone, very light colored, and 

evenly bedded, 14 ft.; E. and W. ends of Drummond's 

Island. 

(b) Argillo-calcareous limestone, dark, containing geodes and 

gashes, 3 feet: H". J!l. side Drummond's Island, 
(fl) Alternations of argillaceous, bituminous and calcareous 
limestones. Si feet: Ibid. 
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-LOWER SILURIAN SYSTEM. 



3. Hudson Eiver Gi'oiip, (observed,) 18 feet: 

Argillaceous limestone, filled with fossils in the upper 

part, 15 feet: N. side Drummond'e Island. 
Bluish-graj sub crystalline limestone, (observed,) 3 feet. 
2, Trenton Group, 32 feet: 
(e) Dark blue, sab crystalline limestone, with 3 feet of dark- 
green areno-calcareous shale above, 1 feet; North side 
I)riimmond's and St. Joseph's Islands, 
(d) DuU-gray limestone, hard, silicious, 2 feet. Ibid, 
(cj Blue, argillaceous limestone, 9 feet; Ibid. 
(&) Limestone, dark, bkiah-gi-ay, with partinga of green 

shale, 13 feet: Ibid, 
(a) Limeaione, gray, silicious, resting on quartz, 3 feet: Sul- 
phur Island, north of Drummond'e. 
1, Late Superior Sandstone, (Potsdam), at the Sault, 18 feet. 
Total observed thickness of the Palfeoaoic rooks, 1,735 feet. 
Aetna! thickness probably 2,500 feet 
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CHAPTER V. 

ZJjHes of deep borings in the State, with an exhihiiion of Ikeir 
Geology. 

Ecfcrcaces have frequently been mado io borings that have 
been executed in onr State, in search of salt, coa! or other val- 
uaWepiocliictfi; and iNoklcd facis, obtained by such bovings, 
have, in many instancoa, been incorporated into the preceding 
chapters. In the present chaptei', I pvoscnt connected and com- 
plete stateuionta of the kind of rocks passer] tlirough, in most 
of the deep borings of our State. It has not been thought best 
to present those records in all their details; I have, therefore, 
greatly coiideueed them, taking caro, however, to mention every 
important cliange in the strata. The first column in all the 
tables shows the depth of the well at the upper part of the 
stratum named in tlie last column. The second column shows 
the thickness of the stratum. When the several strata which 
constitute a formation or group, are passed, a linn is drawn 
across the second column, and the total thickness of the I'orma- 
tion or group is entered opposite, in the third column. The 
table at the end is a summary of the whole. 

I. — Akteeian Well at Diiteoit. 
["During tlio years 1839-SO, the Hydraulic Company, with a 
view of supplying this city with spring water, commenced and 
aompleted, (although without gaining the object iritended,) an 
artesian -well, near that point where Wayne Street intersects 
Fort Street. This point is elevated 36 feet above the level of 
the surface of Detroit river. Tho work was conducted under 
the direction of A. E. Haihon, In the North-western Journal 
for April 21, 1830, un article was published from tlie pen of 
that gentleman, of which the following ie aa abstract of the 
strata and depth, in the words of the article to which allusion 
is made:" — Dr. Houghton's Notes^ 
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II.-- State Salt Well, Gkand RArros. Sec. 8, T. 6 K,, 33 W. 
OoniJen Bed .from the records kept, under Dr. Ilcraghtoii's direc- 
tions. Bored in 1841-2. 
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U. — Lyon's Salt Well, Ghbnu Eapios, near Bridge St. Bridge, 
commenced January, 1840, and finished Dec. 25di, 1842, con- 
densed from recorOB kept under the directi(m of Hon, Lucius 
Lyon. 
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[y. — ScRiBiSfER'e Salt Well, heae the Railroad Depot, Grand 
Rapids. Bored in 1859-60. Notea furnisiied by James Scrib- 
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V. — Powers and M abti'in's Salt Wei.i,. Grand Rapida, hiilf mile 
N. W. fVom Scribiiei-'s Woll. Samples of the bo[-ijjgB were 
furnished for exaraiDation by Mr. A. 0. Currier. 
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yi. — Buti'bswobth's Salt Well, Grand Rapids, at his Foimdiy, 
Notes furnished by E, E. Butt«rworth, Esq. Bored in 1860- 
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ni, — Sali' Wei,i. op Indiaw Mili, Cheek Salt Co. (jiTaad Rap- 
ids, 25 rods N. of Powers and Martin's. Bored ia 1880. 
Notes furnished by Ball, Clay & Co. 
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Vni, — J. W. Windsor's Salt Wki.l keau Geand Rapids. Lo' 
cality— fraction No. 1, Sec. 12, T. T N., 13 W. Notes fur- 
nished by Mr. Windsor's Superintendent of operations. Well 
bored in 1860. 
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IX,— Deep Boring for Coai,. S. W. ^ N. W. ^ Sec. 36, Sand- 
Btoiie, Jackson county. Notes made mostly froiii samples 
presei-ved by John Hoicroit, Esq. Greatly condensed. 
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Wiiliata W'allccr. 



,l 


a^ 


H 






mm 


«^ 


m 


r,ESCEipnc 


K OF KOCKS, kB. 




'''is 


n. 


" Li^M cofcrod elate." [ArgUk 


«niE micaceous saudstone F| 




-T. 


^ 






43 


IS 




Shalo, coptaming itonatona abov 


, anil bacoming flra-clay at bottom. 


«3 


» 








!! 


-^ 


4= 


SandBlona, varying from comee 





,db, Google 



EEl^OHT OF THK 



XI. — Bast Sagin^aw Salt Oii's Wells. Abuul | milo uortli east 
from the center of town, on the river, neaviv ©pposito Carrol- 
ton. Condensed trom records kept by G. A. dathtop, M. D. 
Bored in 18&9-f>0. 
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CHAPTER VI 



It is undoubtedly contemplated, that in the presentation of a 
final report upon our geoIog;y,j>rominence sball be given to the 
economical materials furnished by the earth's crust, embracing 
an explanation of the principles concerned in searching for 
them, plain practical rules of procedure, the best methods of 
extracting, purifying and preparing them, and the uses to which 
they may be applied. 

In the preiieding descriptions of our formations, I have, in 
many eases, made allusion to the uses to which the various 
rocks and mineral products oJ the Lower Peninsula seem to be 
well adapted; and as a genera! statement, I do not deem it 
best to do anything more than tJiis in the present report. In 
regard to the leading mineral interests of the Lower Peninsula, 
however, it may he expected that I should furnish, even in a 
i-eport of progress, a greater amount of data for the practical 
guidance of those interested. For tiie purpose of presenting a 
view of the variety of our mineral resoitrces, I subjoin the 
following table; 

CLASSIFIED LIST of Producis of the Economic Geology of 
the Stale of Michigan, and of svhjccts connecind vnih their 



/. sj 






A Assoolated Uinoiv 
S. tig^jer ami Us Ores, 
a. Hativo Copper. 
6. Collier Pyritoa. 
c. EtnbaBeite. 

I. Chrjsooollo. 
/. CoppM in procoas 
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5. Siind. 



Mo8t of the materials embraced in the above cnumeratioB . 
are of the very best quality; and when tlie union of capital 
and intelligence shall, have brought our rfisourcee to such a 
degree of development as they admit, Michigan ■will be sriiii to 
Stand among the leading States in point of mineral woiiUh. 

COAL. 

Many facts have already been stated whicli have a direct 
economical bearing upon tho search for coal. A. few siig'ges- 
tions may here be added; 

1. The occurrence of fragments of coal in the soil, or in ex- 
cavations for wells does not pio\e the eiiattnci, of a coal seam 
within many uiiles as the outcioppmg et^geg of all the rocks- 
have been broken up and the fiagments distributed toward the 
south 

2 In the esamiu'ition of loose fiagments, it miy he remem- 
bered thtt the neaier we appi acli the outoi«p of tlie solid 
seam the mnic abundant the fiajjments become especially the 
finer ones while at the same time they are It equaiJy distribu- 
ted through the ooil 

3 The occurrenue ot an extensive nest o) fngments may 
lesult fiom the destiU(.,tion i i f jiraei sra ill outlKi of the coal 
basm, and may be dttathed mmj miks titin tlie principal, 
seam. 

i. When an outcrop is actually iound, it will frequently bo 
aeen to dip away from the coal basin, as if bent down at- 
the margin. The miner should not be misled by this peripheral.. 
dip. 
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5. Such seam will be found, generally, tliinnei' than at points 
nearer the center of the basin. 

6. The ooal will be found much changed and deteriorated by 
the action of the elementa. The qnality will be found to be 
improved at increased distances from the surface. 

I. The structure of our measures is such that it is useless to 
dig or bore anywhere to a greater depth than thirty feet below 
any seam of coa! two feet thick. All the rest, if any, will be 
embraced within that distance. 

8. It should be rememberdfl that there are black sbalea beloio 
the coal as well as above. 

9. It should also be remembered that the overlying (Wood- 
ville) eandetone is not easily distinguished from the underlying 
(Parma) sandstone, while these two sandstones are essentially 
distinct — sometimes 133 feet apart, and sometimes, on the bor- 
ders of the coal basin, only 15 feet apart. 

10. At any point favorably situated in other respects, lying 
a few miles within the circnit which has been traced out, pro- 
ductive coal seams may be confidently sought for. 

II. The great practical difficulty in working tlicm will be 
found in their situation below the general level of the sur- 
rounding- surface, so that the shafts and drifts will contain 
water. By using good judgment, however, locations can be 
selected sufficiently high to obviate any serious annoyances 
from this source. 

13. Care must be esercised against being misled by the 
black bituminous shales of the northern part of the peninsula, 
They burn freely, and closely resemble the coal shales; but 
they lie five hundred feet below any seam of coal. 

The qualities of our coals have not yet been scientiflcaUy 
tested. It should be done. The following, the only chemical 
-analysis in my possession, is said to have been procured in 
New York, by Mr. Hayden, of Jackson, upon a specimen of can- 
aiel coal, from tiie shaft of the Jackson City Co, : 
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Analysis of Canne.1 Coal from Jackson. 

Carbon, 45 

Volatile matter , 49 

Ash, 3 

Water, 2 

Sulphwr, 2 

100 
Of the bituminous coals, several qualities may be easily dis- 
tinguished by iiispectirui. foTiip^ aamplea, too carole 8 sly quar- 
ried, retaiu a considei'iiblG quantity of pyriUjB, ■which, on heat- 

■ ing, gives off its sulphui', which becomes an annoyance in 
domestic use, and aspositive detriment for mecliaaical purposes. 
Other samples, taken at points near the outcrop, possess little 
solidity, and present, to some esteut, the appearance of mineral 
cliarcoal. These samples, besides their liability to contain sul- 
phur, possess little durability in combustion, and but low heat- 
prodncing properties. Still other samples, taken from the more 
solid portions of the seam, present a degree of lustre, hardness, 
homogeneity and purity, which entitle them to a place in tlie 
veiy first rank of bituminous coals. It is. evident that our coals 
ought to be judged from the character of these deeper-seated 
portions of the scam. 

Coal has been mined at several points in the vicinity of Jack- 
eon. At Woodville and Barry, the work has been prosecuted 
with great energy and perseverance. At the latter place, drifts 
have been carried in from the outcrop. I am informed by Mr. 

■ Penny, one of the Directors of the company, that they are now 
taking out about five hundred tons of coal per month, aad that 
it sells readily at the following prices : 

Prioes of Stevens' Ilidge Coal, per Ion. 

Delivered on M. 0. E. R. Cars, $2 60 $2 00 $0 tO 

M. S. R, R •' 3 00 2 50 1 30 

" toorderinJackson.S 50 3 00 1 50 

'• at the mine, 2 15 2 25 1 50 
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Tbis coal ia said t<> bum very freely iu stoves and grates, 
anl to lie free from "clinker." The "Nut Coal" and "BCceen- 
ings" are excellent for making steam, and are used quite exten- 
eivelj by biacksmiths. The gas-producing properties of the 
eoal are good According to a certificate of John Murray, Su- 
perintendent of the Jackson City Gaa Co., an extract, taken at 
i'andom from the Register of the works, proves this coal to pro- 
dace, on an average, 3.83 cubic feet of gas per pound of coal ; 
and as the records were kept while the retorts were in a leaky 
condition, Mr. Loomia, one of the Directors of the Gas Company, 
certiSee that the real production of gas was not less than 4.20 
cubic feet per pound of coal. The gas is very rich — f t f 
aa much importauec as tlie quantity produced— ha f m 
to 60 per ceat. more illuminating power than tha n 1 f m 
"Willow Bank," and some other Ohio coals. The [ antty f 
lime necessary for purifying the gas, is about two bu 1 1 p 
ton of coal, Ttie yield of cnke is said to be about f t t hi 
per ton of ^coal, and is of a good quality. Witli p p » 

it can be coked to advantage. 

According to information from P. E. Demill, Esq., Superin- 
tendent of the Detroit Gas Light Co., 6S50 lbs. of coal "from 
Jackson Co." produced 29,400 cubic feet of good illuminating 
gas, showing a yield of 4.29 feet to the pound of coal. He 
also obtained from the same quantity thirty bushels of coke,* 
weighing twenty-nine lbs. to the bushel, the standard weight 
-being thirty-two lbs. to the bushel. This experiment was made 
in 185*1, at a time when the quality of the coal taken out would 
be likely to yield .a lighter coke than the ceal at present 
obtained. 

At Woodville, a shaft was sunk about 90 teet, and chambere 
have been excavated in various directions from the bettom of 
the shaft. A large quantity of coal has already been taken 
out. 

*I cannol avoid tWaJting Hf. Uemill means lo say thirty buBtBlejiepioiiof coal used. Mf, 
Holcroft certifloa tliac be gela flii-tr buahclB per ion. It mij be added thai tJiirly lo ItelJ 
boBhebper ton or coal is tlia uaiial yirfd of coke from tbr Eoglisb sa3-(iriKlnciiiB uuals (racsg 
on CoBl Gas, ii, 121, &c.) The nmoimt of coko is l^ivorsely as tho amounl of gae. 
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The Woodviiie mine was first opened in 1851. It proved, on 
working, to b« located witbiu a saiall basin about filiO icet in 
diameter, the rise of the coal to the outer edge being about 
eleven feet. Within this bfwin the coal is intersected by liu- 
meroua faults, which cause a deterioration of its quality for 
sevsial feet on each side. On extending tlie workiug of the 
mine, however, beyond the rim of the basin, the seam of coal is 
found to Lave greater regularity, compactness and purity. In 
consequence of the peculiar lociilily of the mine, the company 
liave been oblig'ed to deliver a grade of cual somewhat iujpure, 
but the present wovkings are bvinging out an avtidc of improved 
quality. 

The coal of this mine is used with success both for domestic 
and steam purposes. It ignites fieoly in an open grate, emits 
a cheerful flame, and produces as inuoh beat as any other bito- 
roinouB coal. It is used for lieatirAg the Insane Asjluoi at Kal- 
amazoo. It is also declared to be a superior article fur gener- 
ating steam. The screenings and refuse are used for engine 
fuel at ihe mine, and are taken by blackemilhs for Iheir nee to 
the distance of twenty miles north and south of the railroad. 

This coal makes a good c«ke for locomotives, malt houses, &c , 
but for want of faoilities for making it in large quantities, Iho 
coke has not yet been tested in furnaces for the manufac- 
ture of iron. There can be no dt.ubt that ior gas purposes this 
coal would be found siuiilar to the Stevens' Eidge coal. 

I am under obligations to John Holcioft, Esq., for particular 
information respecting this locality. 

Mr. Alexander McArtbur has taken large quantities of sur- 
face coal from an outcrop near Corunna. This coal Isas long 
been in request for blacksmithing purposes. Recently Messrs. 
Frazer and Stanton have sunk a shai't at a point wlieie the coal 
lies several feet from tiie surface, and below ibe thiuiicd pro- 
longation of the Woodville sandstone. Accounts slate that 
they are now daily sending several tons to the Detroit mwiket. 

The gas producing properties of the Oomnna coal were also 
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tested by tlio Detroit Gaa Light Company, in 1851; but aa any 
coal taken out at that time, iioceKBanly came from tliu immedi- 
ate outcrop of the eoani, the result of the trial would throw no 
light on the permanent qualities of tl e seam. 

It is ohvioiis that Michigan has a very great interest in the 
develofimciit of this resource. Her forests are rapidly receding 
before the axe, and the demand for coal is yearly increasing. 
The amount of coal introduced into Detroit from (JluveUnd aud 
Erie during the present year is stated to be about 26,000 tons ; 
and this has not equaled the demand. The consumption, never- 
iJieless, in consequence of the supfily held over from last year, 
has been 8SJ per cent, greater than for 1859. Tliis amount, at 
$5 per ton, gives J130,000 aa our annual tribute to the coat 
mines of Ohio and Pennsylvania, through the Detroit market 



Ochre beds are found in Jackson county, embraced in the 
Woodville Sandstone. 

At several localities, ochreons depoaites from springs have 
been found esistiug in such quantity as to justify attempts at 
establishing a business. The N. E. J of Sec. 21, Sharon, Wash- 
tenaw county, on ihe land of J. Townaend, is one productive 
locality. The deposite covers about 16 square rods, and ia 
seven foet deep. Another depoeite covers three acres. 

An extensive deposite of a black substance, supposed to be 
oxyd of manganese, occurs on the sarae farm, at the depth of 
two feet benealh a bed of peat. It is 14 inches thick, and 
covers an area of two or three acres, ilr. Ij. D. Gale, of Grass 
Lake, has used this paint quite extensively on carriages. 

Fenuginoua and chocolate colored shales occur at numerous 
localities in the coal measures, aud might undoubtedly be made 
to afford a good mineral paint. A paint of this kind has beea 
used for outside work at Lansing, and has stood we!! lor two 
years. 
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So much Tlas already been said of the geograpbical and geo- 
lofficftl position of the gypsum of our State, that I only add a 
few memuvanda. 

The fiiUowing analyses wevo performed, at my request, by 
Prof. L, R. Fitjk, of the Agricultural College: 

Gypsum. OWo GjiJMm. 

Watov, 20.8445 20.8631 

Silicic acid Tmoe. . 0-JS5 

Alumina and Oxyd of Iron, 5;-i54 . 1626 

Snl(>huric acid, 4fi.3.'5T 45.8303 

Lime 33 . oa-5 31 , 5fi-28 

Potassa, aUii .2f.76 

Sodii 0140 .094i 

Cliloiine, 0018 ,0050 

Tota?, 99 . 8114 99 . 4093 

The above statement does not exhibit at a glance, the com- 
parative purity of the two producta; we therefore caleuJate the 
fuUuwing further reauUs: 

Grand Rapids. Ohio. 

Lime, as abovi;, 32.0:-i85 ^ 1.5628 

Sulphuric acid reiiuii-ed f.>r this, 45.1696 45.089t 

Waier required for these two, 20 . fi963 20 . 2;i03 

Tot^l hydrous gypaum, 9f> . 4»4i5 UO . -j-i ^8 

Exceasof sltlphurie 'acid, 456t .7406 

Exceaa of wati'r, . '. 24m3 . 5138 

OUier coristitui'iits IGST 1 . 1 531 

Toi^a as before, 99.8174. 99.4uy3 

Itthna apjieara that the sample of Grand Kapids gypsum 
analyzed, containtd only 1.5951 parts in 100, of impuiities, 
and the Ohio gypauin only 3.0o13. Of thoao impuritiea, how- 
ever, the Miilphurio acid, potasli and ecrda, are at least equally 
vaiuahle with pui'e frypKiim, Theae ingredients amount to 
.Cai6 in the Grand lUimia sample, and 1.1026 in the Ohio 
sample, leaving for ttie residual, worthlesa cnnatituents of the 
former .9141 per cent, and of the latter 1.9546 per cent. 
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The following analjeia is said to iiavo been made by Dr. S, 
P. DufSeid, of Detroit: 

Grnnil Kaiiiiil!. OIilI. 

Water, J 9.00 20,10 

Lime 32,67 3-2.21 

Sniphurio acid, , ii.ii 45.95 

Orgauic matter and Iobh, 3.89 1.03 

lUO.OO 100.00 

Here, ou the contrary, th« Ohio gypsum contains the most 
sulphuric acid. It appears, however, that the quantity stated 
for the Grand Rapids sample, is not sufficient to neutralize the 
lime by 2,23. 

By unfair selection of samples, such analyses may be made 
to show anything. The gypsum as it finds its way to tho mar- 
ket is a mixture of different grades. The only true test would 
fee an analysis of average samples taken direct from the mar- 
ket, not picked for the occasion. Tlie samples sent Prof. Fisk 
were nearly the best of each. It is but justice to say, how- 
ever, that a large proportion of tho Giand Kapids gypsum, is 
eciually fine with the specimen analyzed. 

I have been unable to ascertain the extent of the plaster 
business at Grand Eapida during the past year. While this 
report is passing through tho press, I am furnished by Mr, 
Freeman Godfrey with some interesting facts relative to the 
operations of a new company, and I desire to stimulate other 
companies to a greater attention to tholr true interests, by 
making the following brief mention of the "Florence Plaster 
Mills," near Grand Rapids. 

Last October Mr. Godfrey purchased 103 acres of land upon 
Plaster Ci'eeii, upon the south side of Grand Eiver, and at onca 
began extensive preparations for the quarrying and gririding of 
gypsum. At present tbe milt which has been erected is turning 
ottt 40 tijns of ground plaster per day, and Ur. Godfrey intends 
putting in another nm oi stone next summer, aod ei'ectmg a 
building for the manufacture of Htiiceo. The quarry is situated 
in close proxiniity to the mill. The planter is reached by strip- 
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pi'nfj, 15 000 cubic yards liaving been already excaval-ed, and 
1,200 torn of plaster tyken out fmm a bod IS luet thiek. At 
the present time IVem 60 to 100 cons aie quarried per day. 

Tii(! aHKjimtg oi' gypsum reeuived at Detroit during tiio past 
j-ear are as foUowu; 

From Grand Kapidy, 6,030 

" 8atiduKky, 4,661 

Total, 10,691 

Unless gypeiim ehould be discovered in Monroe county, the 
region along tbe Southern railroad will continne to be Bupplied 
fiom Ohio; bnt the greater portion of the State will soou be 
supplied with gypsum of our own production. 

SALT. 

The manufacture of salt is rapidly assuming a great degree 
of importance to our State. 11 the geological indications on. 
which I found my opinions are not fallaoiona, we have the most 
magnificent satiferons basin upon the continent, east of the 
Mississippi. As might be expected, too, the strength of the 
hriuo is proportioned to the extent of the basin.. 

I omit any historical notices of the rise and development of 
this interest from the time when the Stat^ commenced legisla- 
ting on this subject, in 1836, down to the present. Many of the 
disappointment* heretofore experienced, might have been avoid- 
ed by au observauce of such practical suggestions as are sub- 
joined: 

1, The occurrence of a salt spring is a fact of no conse- 
quence whatever, except in connection with all the other geo- 
lof^ical facts. 

2. Bi'ine is foimd issuing at the outcrops of the coal measures, 
the Gypseous Group, the Napoleon Group, tlie Marsha!! Group 
and the Ononduga Salt Group. ' In Ohio, it also issues from the 
Coal Conglomerate, tbe Hamilton Group and the Hudson River 
Group. 

S. Only two of those g-roiipa will be found, in our State, to 
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produce bi'ine of sufficient strength for iiianuracturing purposes; 
aj.d a |j\e^<'it only t!ie Gypseous Group is kiiDwn to du Itiis. 

4 Buti-rc deciding on tlie indications of a, salt spring, ibeie- 
fore, it ia m oesaary to know from what geologicsil fonnation it 
issues. Here the elaborate investigation of ttje ordor and dia- 
tribution of our al. ata, finds one of its applications. 

6. Before the origin of thu brine can be known, we must as- 
CRrtain whether it flows out horizontally at an outcrop, or rises 
vertically through fissures in strata ovcu'iying the salt rock. A 
fuudamonlal mistake, committed in tho early ex[)lorations for 
salt, grew out of the aesnmption that the biino of oui apiiuga 
generally rises tliruugh fissuroa, and may be sought by boring 
in the vicinity of the springs. 

6. Most of our springs, issue at outcrops of saliforoua strata; 
so that the moment we begin to bore in such situations, we find 
ourselves benealh the source of the salt. 

1. The source of the salt must be sought by traveling from 
tiie spring toward tlie center of the basin, when, by boring 
down, the brine may be expected in iiicreased strength and 
quantity. 

8. Our salifetouB basin extends from Grand Eapids to Sanilac 
county, and an unknown distance toward t!ie north. Within 
this basin, the area covered by the Coal Measures may be taken 
ae the area underlain by aaliferous strata of maximum produc- 
tiveness. 

A great deal of enterprise iiaa been manifested in the estab- 
lishment of the salt manufacture at Grand Rapids, and a fair 
degree of success may yet bo anticipated. This location is, 
however, within, three or fimr miles of the outcrop of the eaiife- 
roue strata, and I have all aSong thought and staled ihat the 
prospects were less encouraging than they would be farther 
within the basin. The salt bearing strata lie here about 200 
feet from the surface; but those who Lave been engaged in this 
enterprise have been loth to shake o3' the old illusion tbat the 
great reservoir of the salt lies at the depth of six or eight hun- 
dred feet. They have, therefore, in nearly every case, persisted 
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ill goiag down after tlio "lower salt rock" So fiir as I know, 
the auif-)i'm result hue ueen a failure; though these osploratiuna 
have added 'mueli to our knuwledjife of the gpology of Ibe Stale. 
It wi!l be iiuderBtood, nevertheless, that by boriiig sufBoicn'.ly 
deep, the Oiioiiditga Bait group would be readied, and strong 
brine might rise to the surface. Tnis formatkin lies about 350 
feet beluw the hottona of Lyon's well. 

A company whose effurta were guided by James Scribner, 
Esq., engaged in the first practical attempt to resuscitate the 
salt maniifactm'e at Graud Rapids. A weit was commenced 
Aug. 12tli, 1859, and finiebed Oct 14th, being 351 feet deep, 
and extending 58 feet into the Napoleon gionp. The well at 
this time was discharging about 300 gallons of water per min- 
ute, of eiich strengih that, according to Mr. Scribner, 224 gal- 
lons would produce a bushel of salt. A sample of the brine 
taken at this time was analyzed by Prof. Fiak, with the follow- 
ing result: 

Specific gravity l.Oll.'iS 

Fixed constituents, 3.3:iaH5 per cent. 

Cavbonateof Iron 0.00145 " 

Lime 0,00413 

MugneHiii, O.OOOSi " 

Free carbonic acid, . OUliOS 

Siiicio acid . 00025 " 

Suiphale of Limo O.iSiaO " 

ChU.ridof 0<iicium 0.27ii41 

Ohloridof Magnesium, O.OTl'JG " 

Cbioriil of IMasBlum 0,0150! 

Chlorid of Sadium, (&Ut,) I,13(i90 •• 

Loss, 0.08841 '■ 

2 . 83385 " 
The above amount of solid constitnfents, if all salt, would I'e- 
qniro 290 gallons to the bushel. The actual per centage of 
salt found, would require 392 gallons to the bushel. The impu- 
rities avo about 26 per cent of tlie solid constituents. Mr. 
.Sci'ihiiei' eub.seiiiicii'ly [,aesed a tube to the bottom of the well, 
so as to eliminate the fresh water, and by this means, obtained 



id by Google 



168 KEPOKT 01? THE 

a brino of considM-ably greatei' stroaglh. In Fi^maiy of this 
year, I t'oand it staniJing 5° Boanme, (20° Salomcter,) at tlio 
temperature of bO'^ Full, 

In the loeaDtime, boringa had becB audertakijii by tlie Grand 
River Salt. Ou-, (Powers, ilariiii and Leonard,) and by Mr. R. 
E. BuCLoi'wurtli, The lui'aier, on the west side of the river,, 
neaiiy oj>poaito Scribiiei'8, at the depth of 140 feet, found tliem- 
Belueu iu posaeeaion of brine whieh stood at lOC^ uf the Salom- 
cter. This, howevor, did not riae to the surface, and Ihe supply 
waa found to 1)8 limited. According to information received 
from Mr. Martin M«tca!f, the phonomeaa prusenttid by this well 
are as follows: 

" Wlien we first put in the pump, only about two quarts per 
minute were furnished, ranging 80" to 100°. Now, wo can 
pump one gaUon in 16 seconds, for 2^ minutes, before we feel a 
tendency to vacuum; after which, we get 1 40100 galloue per 
milium. Now, if we let the well rest five minutes, we can 
again purap one gallon every 16 seconds, for 2^ minutes, aa 
before, when we find a vacuum creating; and afterwards, if the 
pumping is continued, we can obtain for half an hour, at leasi, 
1 40-100 gallons per minute. 1 am told that 1^ gallons per 
minute have been obtained for several hours together — in fact 
as long as they have continued pumping — salometer ranging 
from 80" to 86"."* These phenomena arc probably attributable, 
as Mr. Metcalf suggestB, to the existence of a cavity holding 
about UJ gaUous. 

Mj'. Butterworth's well attained a deptli of about 500 feet 
The fl.iw of water from the surface was immense, being nut less 
than 300 gallons per minute. By means of au ingenious ar- 
rangetiient for stopping off the iresh water, Messrs. Metcalf and 
Bntterworth found the brine, at 325 feet, to possess a strength 
of 22"^; and thoy succeeded in obtaining a constant flow from 
tho top, of one gallon per mi)iiiie, of the strength of 20°, which 
■would reL[uii'e about 131 gallons for a bushel of solid ingredients. 

.During the past se ison, two other wells have been bored. 
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That of the Indian Mill Oreeli Co., in the; immodiate vicinity of 
Powers and Martin's, was can-ied to a I'epth of 434 foet. At 
214 ftjet, brine was found at 19°, in the gypBuouw gmup, and at 
295 feist, near the bottom of this gronp, at S"!". No incveaso 
waM gained in boring the next lii9 feet. 

Mr. Windsor's well is located three or four miles further 
north. It has been carried to the "depth of 460 feet, Tlie 
streng'th of the brine is stated to have iHCr6a,sed aomewhat after 
entering tile sandstones beiieatb the gypseous group. At 391 
feet, (in the Marshall aaiidatone,) the salunietev stood 1". Tho 
etrengih of the overflow was 34°, at tUe rate of about. 35 gal- 
lons per minute. 

Mr. Taybr's well is iacated very near Scrilmei 's, but I have 
received no data relating t« it. 

The manufacture ©f salt has coTumenced at Scribn^i-'s, Wind- 
eor'a, and the Indian Creek wella, Si'ribner erected a brush 
liouae, or ratlier two of tiiein, 12 feet apart. Each house ia 100 
f(ot long, 30 feet high, and 7 feet wide. Tho briue is first 
passed iuto a vat holding 32,000 gallans, from which it is 
pumped by water power to the top of tlie brush house. From 
Lere it falls slowly thnmsh six tiers of bniab, resting on frames, 
to'the bottom. Thence it flows again into tho tank, to undergo 
the same operation. According to Mr. Scribner, ope passage 
through the brush house in favorable weather strengthens tiio 
Lrine fjcm 26° to 31°. During tlie process luudi of the iron is 
precipitated. 

From the vat, the concentrated brine is conveyed to two 
Tats, at the kettle honse, each holding 8,000 gallons. Here a 
little lime is added. From tlieee vats it is conveyed in logs to 
the 50 kettles. After boifing some time in the seven front ket- 
tles on each aide, the brine is tiansfevred to four vats, each 
(i by 8 by 2 feef, where it ia allowed to atand four hours, and 
precipitate a white eubstjiiice, which is probably gypsum, 
Fr()m hero it is conveyed into the back kettles, and the cvapo- 
ratiuu continued. As the salt falls down, it is skimmed iuto 
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baskets and drained. The articlB manufactured liy tliisproceBS 
is white and beaHtii'ul. Afior etauding some nidiiilia, a slit;lit 
deliijiieecoiice ia purceived, but not &a great as i^poii rimat uf 
our coramereia! salt. Experiment shows it to be peil'ectly free 
from gypsQm; though, of course, rigorous analyses is requisite 
to fully test its purity, I am not apprised of the tesnlts of os- 
perimHuts on its preservative qualities. '.Cwo bundred anil 
thirty barrels have been nianufactui'ed. 

At tbe Indian Creek Co.'s works ]l)e evaporation is conducted 
in large sheet-iron pans. At Wiiidsoi^n, both pane aud kettles 
are employed. 

The salt business of tbe Saginaw valley was commenced by 
the East Saginaw Salt Company, who bored a well about tbree- 
fourtbs of a mile north-east of ibe village on t!ie bank of the 
river. This well penetra.ed the saliferous beds between 4G4 
and 63'! feet, and ended at 669 leet. The strength of the wa- 
ter at different depths was as follows: At TO ft., 1"; at 102 ft, 
2°; at"211 ft., 10"; at 293 ft^, 14", discharging 80 gallons per 
minute of a temperature of 50° Fah., and rising 14 feet abova 
the surface; at 481 ft, 26°; at 516 It, 40"; at 531 ft., 44°; at 
659 ft., 60"; at 669 ft., 64°; at 606 It,, 86", with a temperature of 
64" Fall., and at 639 ft, 90", or ten degrees short of satui'ation. 

A sample of tliis water at 64", from the depth of 575 ft., was 
examined by Dr. Chilton, of Now Yurk, wiiii the Miowiug 
result: 

Solid residuum in one wine pint, 1 155 grs, 

Cblorid of sodium (common salt;,) , 1014,51 " 

Specific gravity, 1 , 110 

A sample at 86", from tlie depth of Gil ft,, was oxamineil by 

Dr. J. G. Webb, of TJtica, K. Y., with reaults as follows; 

Chlorid of sodium in one wime pint, 14! 6 rts. 

Other chlorides, 32 grs.* 

Si\V)seijuently a more detailed analysis of the brine wa« made 

by Dr, Wehb, the resuUs of wiiich ai'e given below: 

*Tlioro miiBl lio an erroi' ia Uiia amount, HB Ihis brine Etandtog ai 38' stmuia Jiave aOoat 
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rpr Cont.. 

Ciilorid of endhim, ly.OSiS 

" caloimn &Sr 

'■ " n,«gw.i„m 1.241 

Sulphiites of linic aud niuyiiesia, , 225 

Total solid matter, 21.01(1 

The following analysis was published by Prof. Diiug-laea 
April ISili, 1860, said to have been peifoi'med upon water from 
the salt well of "Mr. Wiildi-oii, of Ssiginaw," but according to 
Mr. Waldron, of East Saginaw, taken from tUe well of tho 
above company: 

Specific gravity, 1 . 110 

Saline oiatter, 2^.017 percent.. 

Ohlorid of sodium, (salt,) 17. 912 " 

Sulphate of lime, (gypmiiii,) 110 " 

CIdoridof lime, fU. of calcium?] 2.142 

Ohlorid of magnCKia, [0. of maguesimii fj 1 ,552 " 

Carbonate of iron, ■. . . , . 1 0.5 " 

Ohlorid of potassium, 220 " 

Water, 17 . 9h3 

100. OUO 
The chlorid of calcium given here is four times the amount- 
fonnd by Dr. Webb. 

In May, 1860, another and more accurate analysis of this 
brine was made by Dr. Chilton, with the followinfj results: 

Specific gravity at 60° Fahrenheit 1 . IIT 

In 100 parts of brine, Salometer 90**, are found, 

Ohlorid of sodium, 16.8110 

" " calcium -. . . . 3. 2^13 

" " map;nesium, 1 . 1143 

Brranid of sodium 0401 

Sulphate of lime, .09K2 

Carbonate of lime, O50O 

Silica and alumina, 024.5 

Carbonate of iron, 0116 

Water, 7T.i;4oO 

100.0000 
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In : 00 parts of ilry solid matter, there ar 



OlilDrid iif R<M!tiim 16 143 

■Oltier aubrttiuices, 2;! , 851 

100.000 
The total per criitage of solid matter in '22.151. 
Ill uQe wine pint there is, of solid matter, 

■Chlorid of fi.«li(ii(i. 1529. T3 gra. 

OLhorBiilirw matteiB, 38&.30 " 

This well farnishen about 13,000 ffallons of brine in M hourB, 
Tanging^ in etreiigih from "15" to S0° by the ealometcr. Ao- 
>coi'di!ig to T)i: H. C, Potter, Superintendent of the works, the 
brine is treated in the following manner: "We get a doposite 
of iron in our seltling' vata. first, by putting the lirine into them 
heuted, (running it tlirough a heater,) and, secund, by using on 
caeh 21.0110 jjalhms n pailful of lime. Wo are trying experi- 
ments to settle with other materials. In tbe kettles we used 
alum for cleansing for a time, but recently, and since cold 
weather, we have uaed notiiing. The chlorides can only be 
removed by bailing ont the residuum, after say the 5ih U> the 
'8th drawing of salt, when the bitter water accumulates to such 
an extent as to <ict on the iron of the kettle, and rust the brino 
and the salt. This course, ol throwing out the bitter water, iB 
adopted in Kanawha, Va., and Pomeroy, OSiio, where the brine 
ruKemblps ours in chemieal composition, and though an expen- 
sive one in loss of brine, seems the only one tbat is practicahlc. 
* * * Tho impurities remaining in par salt, after having 
hcen drawn fiom the kettles, are removed by drainage, being 
liquid almost entirely. This thorough drainage is tlie essential 
point ill our manufaclure." 

Tills Company are engaging vigoronsly in the manufacture of 
fialt, both by siilar evaporation and by boiling. They bfive 20 
covers, 16 feet mjuare, for solar evaporation, and 100 kettles 
foe artificial heat. They have produced to the date of this 
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report about 4,t)00 barrels of Gait., and arc itiakiiif;; 6"0 !o ?00 
barrelK per month. The salt ia put up in extia qiialii^ ol wliitc- 
oak barrels, coating 28 centa each. Fiie!, ol' iiaid and soft, 
wood mixed, costs, delivered at the works, about $1 38 per- 

The quality of tbe salt produced is unsiirpaaBed, cither ia, 
chemical purity or preservative qualities. St.veral of Ihc most 
extensive fishermen upon the laii.e shore liaviny given it a thor- 
ough trial, pronounce it "more economical, (in (jiiantily re- 
quired,) safer and better than the Onondaga fine sitlt." It ig 
equally commended by butchers. For butter it baa been tested, 
both in our own State and in Orange couiLty, N. Y., and pro- 
nounced not at all inferior to tbe famous Ashton salt. 

This company have sunlc another well during the past sum- 
mer, under the same roof, to th^ depth of 806 feet. Tliuugli the 
tubing has not been inserted, the iiidioatiima are that a larger 
supply of strong brine has been obtained. The only brine 
drawn up stands at 90". 

numerous other eiiterpriaes iiavc been started along the Sag- 
inaw river, of which one is at Saginaw City, one at Oarrolton, 
one at Portsmouth, and one at Bay Oily. Aecordiug to infer- 
loation rceeived from Wm. Walker, the Btrength of the brine at 
various deplha, in tlie Bay City well, was aa fallows: At 323 
feet, 5"; at 229 it., 8°; at 235 ft, 12°; at 245 ft., H°; at 256 
ft, 16°; at 210 ft., 18"; at 273 ft., 19°; at 434 ft., 20°; at 438 
ft., 42°; at 444 ft, 60°; at 460 ft., 10°; at 480 ft, 18°; at 48T. 
ft, 85°; at 490 ft, 90°. From tiiia point to the depth of 513 
feet, it varies between 88° and 92°. 

At ibe date of the printing of this report, the following par- 
ties have either completed salt borings or have them i]i progress^ 
For the statements of outlay to Jan. 1st, ISiCI, and estimates to 
June 1st, I rely wpon an editorial article in tbe Detroit tribune:: 
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I. — WKI-LS ON THE CEA.Vn EIYKIt, (at ANn .KF.AK GKAKU RAFIDS.) 

1. Grand Rapids Salt Maiiuracturing Co., (Scnbnor & 

0.),} 410 

2. Gruiid Riviii tialD Wanufacturiug Co., (lS;tll, Olay & 

0....) 402 

3. R E liiittiTwortl 500 

4. liidiiui Hill Creek Satt Manufactunng Ou., (Powers & 

Martin,) 450 

5. J. W. Wiridsor, 445 

6. Taylor, 403 

II.— WELLS OH THE SAGINAW IMVBR. 

Feol." loJan. 1. (oJmaX. 

T. East Sap;in!fw Salt Mamifacturing 

»„""■;('*■ n'^"""''"'""" SU^S.OOO tM.OOO 

8. Do., 2d well 806 j ^ ' ' ' 

9. Sii^iuaw City Salt Manufacturing 

Oi. , (Saginaw City,) 600 9,000 13,500 

10, Hall, Gilbert & Co., (Plurence,) . . 350 3,1100 5 000 

n. Ward, Cult's & Co., ;^Cam>itoa,). 560 7,000 10,000 

12 E- Lifcl.fidd& Gi.., " 680 4,000 10,000 

13. <f. A. Lathrop & Co, " (OommenciTig.) 5,000 10 000 

It. PortarnuLiih Co., (Porfamiuth,) . . . 661 1,500 13,500 
15. Bav City Salt ilaiiuiacturiiig Ci»., 

-t'UayCHy.) 549 8,000 12,500 

10. Kew Yurfe SiiltMamifacturiiiglJo., ' 

(East Saginaw,) (Ooniineticing.) 

11. Saginaw and Buena ViaU Salt Co., " 

It is proposed to continue the boring in Taylor's well, at 
Grand Rapide, until the Onondaga Salt Group is feaclied. 

Tho East Saginaw Ow. aro manufacturing; 40 to 50 barrels of 
Ealt per d^iy, and on getting their aecond^arch of kettles in ope- 
ration expect to produce about 100 barrels per day. This 
"Cunipany have, received tfie diploma of the New York State 
Agriuukural Sociely, aud the prize medal from the Jlech aide's 
Institute of Chicago." 

The Saginaw City Co. havo 60 kettles on hand, and are pro- 
ceeding with vigol-. 

Jt cannot be denied that thn prosiX'Cts of the ultimale success 
of the ealL nianuracLuic in ilichigau are exceedingly encourage- 
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iiig-. Aside; from the unparalleled streiigtli of tho brine of iho 
Saginaw valiey, lUe position, sar rounded by fkjvesls, whidi must 
cheapen to tho last degree the cost of bairela and fuel, and 
upon the itmnetiiate Bhoie of navigahte waters stretching from 
Oswego to Chicago, is siicb as to enable us to compete sui^cess- 
fully wilh uny other source of supply to the western and north- 
westei'n States. 

As to the aotnal cost of producing a barrel of salt at either 
of tlie points at wlli^.^h the maiiuiactiire has been commenced, I 
am not in possesaiou of tlio data to enable me to speak defi- 
nitely. At Saginaw, as I am antbentically informed, wood of 
mixed qualify, (i. e. "hard" and "sott,") can be delivered for 
§1 38 per cord. At Syracuse, espei-imeufs have shown that 
one cord of baid wood will produce, in bloclcs of 50 or 60 ket- 
tles, an average of about 53 bushels of salt. Assuming, as is 
dc^ne at Syracuse, that two cords of hard wood are worth three 
of soft, the cost of hard wood at Saginaw should be $1 656. 
Reckoiiing 53 bushels to a cord of wood, this would make the 
fuel cost at Saginaw $0 031 per bushel, or $0 155 per barrel 
of salt. If one ijlock of kutilea is capable of producing but 40 
barrels of salt per day, and the services of six men, at $1 00 
per day, are required to attend them, the element of labor enter- 
ing into the cost of a barrel is $0 IS, At Syracuse barrels 
cost 23 cents each and I see no reason why they cannot be 
produced fur mueh loss than this at Saginaw. I am iBformed, 
howevei', that the lowest bids offered are 21 cents per barrel. 
It is admitted, however, that ibis is Jor a superior article. At 
the woiks of the East Saginaw company where it la staled 40 
baiTule per day are now maiiuUi.tuii-d it is leliably aimouiieed 
that not more than $25,000 h ive betn expended in boring two 
wells, the largest and deepest of which has not yet come into 
use. Assuming that one half this sum. has been expended in 
boring the well now in u.so, and that capital is worlli 10 per 
cent, the annual interest on the investment is $1,S50, or $4 166 
per 'lay, o: $0 lOi per barrel of salt produced. Should the 
WL-ar and lear of fixtures and apparatus amount to 5 per cent. 
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moi'e, this item would add $0 053 to tho cost per barrel. Tha 
cost of packing is.Btatt'd to be 2J cciTits per biirryl at Syracuse, 
and it could not be gceal-er at Saginaw. 

Bringing' togetiier now these various items, we find the coat 
of a barrel of salt at Sagmaw to-staiid as follows: 

Fuel, hard and soft eqiwily mixed $'' IfiS 

Labor of aix men, at $1 00 pev diiy, IfiO 

Barrel of superior quality, 270 

Packing, 025 

Interest at 10 per cent, on $12,500, 104 

Wear and tear at 5 per cs'iit., 052 

Total, $0 im 

Aside from the cost of superintendence and incidentak, it 
does not appear how the above aggrpgate can be materially 
increased when the business is once fairly established. At the 
same time it must be admitted that it ia rather early in the 
history of the enterprise bi venture upon calculations as to the 
ultimate minimum cost of the manufacture. As an existing 
fact it should be borae in miiid that, aside from the greater 
expfuse attending the commencement of any manufacture, and 
that vfhich ia always incident to manufacturing on a small 
scale, ihe clilorid of ciilcium which exists in considerable qirna- 
tity in all our brines, will materially enhance the coat of pro- 
duction until some cheap method is discovered of eliminating it 
by chemical precipitation. "With whatever confidence, there- 
fore, we may speak of the ultimate prosperity of this manufac- 
ture in our State, it should not be forgotten that the enterprise 
IB etill in its mfauoy; and, in view of the powerful competition 
arrayed against it, siill needs the fostering care of the govern- 
ment to a liberal extent. 

Whether such liberality ought to extend to a continuance of 
the existing bounty «n the manufacture of salt, depends upon 
Tarioiis considerations, which the legialature aioiie will be com- 
petent to estimate as a whole. In tlio meantime it may not be 
amiss to offer the following suggestions, derived from geological 
data. T pufposely ignore the quiistirjiis whether it is morally 
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horicat to diBcontiiiiic tliis boinity at tlic proatint juncture, and 
whether Uib Stato is poouiiiunly iiblt; to continue atiy bounty, &a 
theae ii.)e not goological qiieiitMins: 

1. Whati'voi' may be ttie stuti; of the aalt enterpiise at Sagi- 
naw, xhu busiiiLva io Tiot cstabbiihL-il at, any othef poitit, 

2. Thipu^li wo bclicvti Etrunf^ lirin:; may be procured throngh- 
out the center of the Stato, this bolief is porely a. geological 
inferenco. Tiia public interest would be vastly promoted by 
bringing thia theory to tho teat of experiment. 

3. Even EuppoBinj? it certain, tliut Uie Michigan Salt Group 
will prove pr.iduetivo tlirou<;liout the eeiiter of the State, tbere 
is stilt anotlior vast salt basin w.liicli has never been explored, 
within out' limiia. This is situ^ited about liOO or 9O0 feet below 
tbe other basin, and literally unilerlies tlio CJitiie peninsula. 
Its margin vises to the eurJaee at Mackinac on the north, Mil- 
waukee on the west, Sylvania, Ohio, and Monroe county, Mich., 
on the south, and Gait, in Canada Woet, on the cast. It is the 
sojrce of all the brine worked at Syracuse and vicinity, in tlie 
State of Now York. Tlieie are aomo indications that the great 
basin formed by these rocks iii Michigan is also fiiled with 
brine. Suppose this to be tho case. The result would be that 
every county in the pi^ninsula might become a salt produciBg 
coanty. li" it is not desirable to restrict the beneiils of' the 
establishment of this manufacture, tho State has an interest in 
stimulating the exploration of tlieao lower rocks. The offer of 
a bounty would costtlie State nothing uuleas the attempt should 
prove succeasful. If successful, the payment of tho bounty 
would prove one of tho best inveatmenta the State ever made. 

4. Slioald it not, after all, appear lo he good policy to etima- 
lato researches by (,he offer, of bountica, there aro still other 
methods by which the spirit of entoipriee now awakened may 
be seconded, unless indeed all iilea of public encouragement to 
the dcveiopraeiit of our Sl^t^ leaourcea is to be entirely aban- 
doned. The [Jiscovery of some economical lueana for the sepa- 
ration of the cldoi-id of calcium, wliicii constitutes the principal . 

23 
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difficulty ill the working of our brine, ia an object which ought 
not to be left to the chances of private enterprise. The policy 
recognized, and the experience gained in all aimilar cases in 
the history oi the past, both advise the setting apart of a spe- 
cial sum as a proffered reward for succcHsful discovery in this 
direction. Such reward should be open to universal competi- 
tion. If success were not attained, no expense would accrue 
to the State. If success were reached, millions of dollars would 
be added in a day to the wealth of our people. 

I must be pardojied for making the following furtimr suggee- 

If the State of Michigan contains a popnlation of 150,000, 
the total annual coBsumption of salt, estimating at the rate of 
45 lbs. per capita, is about 602,000 bushels, or 120,420 barrels. 
During the past year the average price of salt delivered in De- 
troit has been about $1 50 per barrel. At this rate the annual 
contribution of Michigan to the business of either States (ex- 
cept the small amount paid for freight on salt carried in Michi- 
gan vessels) ia $180,630. Every political economist must re- 
cognize the desirableness of retaining this expenditure within 
our own Stale. The amount which the State could afford to 
expend to effect this object would be the annual interest of the 
money of which the State is thus deprived of the use. That 
money is the whole amount of the profit to the manufacturer 
and dealer until the commodity reaches our own borders. 

Having presented as extended a statement as seems imme- 
diately necessary, of the local' details connected with the salt 
enterprise in our State, it may be useful, in view of the general 
interest felt in this new branch of in3ustry, to append some 
general and comparative statements for the purposes of reference 
and comparison. 

As the addition of common salt to pure water increases its 
weight, bulk for bulk, it follows that the strength of any brine 
may be known by comparing its weight with that of the same 
bulk of pure water. This comparative weight ia its speoifiG 
gravity. The most exact method of ascertaining the specific 
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designate the specific gravity directly. The scale is gradaatlid 
from to some arbitrary point which reads 30° or 40"— th« 
intervening epaee being equally, or nearly equally, divided, ac 
that (iie specific gravity cau only be knewa from it by a 
calculation. 

The hydrometer, however, which is most convenient for ex- 
periments with brine, is the one which marks O'' when immersed 
in pure water, and 100° when immersed in saturated brine. 
This instrument is called a salomder. The number of degrees 
indicated upon the ealometer, therefore, is the per centage of 
saturation possessed by the brine. We may speak of 25° on 
the ealometer or 25 per cent, of saturation. 

It must be distinctly understood, that 25 per cent, of satura- 
tion does not mean that 25 per cent, of the brine is composed 
of salt. Twenty-five per cent, of salt produces 100 per cent, 
of saturation — and this happens to be 25'' on Beaume's hydrom- 

It is apparent, therefore, that the specific gravity of a brine, 
the reading's of the hydrometer and salometer, and the per cent- 
age of salt, arc aH difieieut expressions for the same thing, 
which may also be expressed by the number of gallons of brine 
required for a bushel of salt of 56 lbs. As it is oftea desirable 
to convert these expressions into each other, I have calculated 
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the Bubjoined tablo which, it is bolievccl, will be found useful, 
and suffluiently accurate. 

It must be borne in mind that the calcalationa are based up- 
on the supposition that the briae contuina no foreign conatitii- 
eiits; but aa all naluryl brines do contain varjing amounts of 
foreign cojistituentK, it follows, firtit, that the total amount of 
Eoiid matter does not bear Ihe same ratio to the density, as if 
the brine were pure; and secondly, tliat the amount of salt may 
be quite a clilferent thing from the amount of solid conotituenta^ 
which alonn determines the doosity or spsciflc gravity. 

It must also be borne in mind that brines of the same 
strength possesses- different densities depending upon their 
temperature — the density rapidly diminishing as the tempera- 
ture rises. It is consequently necessary to experiment on 
brines at a aniform or standard temperature. The ordinary 
standard temperature for hydrometrical operations ia GO de- 
grees, Fahrenheit's thermometer, but the standard temperature 
at the Onandoga ealiiies, is 52", that being the natural tem- 
perature'of the brine as it issues from the weii. As the natural 
temperature of Michigan brines, obtained from ordinary depths, 
would be nearly the same, 52° nn'ght have been adopted as the 
Btandard in the following calculations. The results, however, 
■would not have been practically different from those given, 

Constants, useful for reference, a portion of which are de- 
duced from the subjoined calculation, and others the»data upon 
■which the calculation is based r 

1. Specific gravity of pnre water, 1 ■ 

2. Specific gravity of common salt, according to Ure, 

2.0 to 2.25 (mean), t 2.125 

S. Specific gravity of saturated' brine 1 . 205 

4. According to Ure, tOO parts of water dissolve, at 63^° 

Fah,, 35.88 parts of salt. 

5. One Imshel of salt==9.S gallons, wine measure; dis- 

solves in 16.8 gallons of water, making, without 
allowing for condenaation, 26. 1 gaHona of briao. 

6. One hundred volumes oi the cunatituents of a aatura- 

ted eolHtion of salt, become, by condensation, a 
Huio less than 93 volujr.es, (Uro.j 



id by Google 



STATE GEOLOGIST, 181 

V. Onii cubic foot of saturaterl brine weighs S5 Iba. 

fc. One biisiiel of salt wciglja 50 lbs. 

9, One mine pint contains 26 Cili cubic inches. 

10. One wine pint of dietilkd water weighs 'I288.9'r5 (grains. 

11. Eveiy .001 variation in speciSc gravity coireaponds to 

about .25 gallon of bviiie requiied loiia bueliel of Kalb. 

12. One degree of Beaunie=^4'' Salometer, afrpi'uximately. 

13. Specific gravity =^ ^^^_^^ it^^imi 

14. Gallons of brine to a bushel of 8alt^ j^ . ^ . |^^^, - — 4.i64. 
Let s^per ceiit^ge of salt in any brine, 

g^sspeciflc; gravity of the brine, 
B=ils deneily, by Ueauini.-'B bjdrijmeter, 
S=its percentage of saturation, by the Salometer, 
G=nuiiiber of gallons required for 1 bu. of salt, 
Then the value of eftch of these quantities may bo esjuessed in 
terms of eacli of the olhers, as showii by the following twenty 
equations:* 






onllai; to Dr. Dre,109ia3SBnrcsof tbe ooDsUlnentsof afalumCedBolatJon,ni]ikeBliltla 
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ButkaowlOKUisniQimspociflcgravitrof aaltlnbeS.m, wo may also oalculaW thespa- 
cificeravttj'ot Ow eaturatad Bolntion {without allowanae for condeasalloii) from llio per 
ciatBie of salt, by mcaDB of (Ormiila (2). TLla gives 
g'— 1.1680 

by m.ist other auUiorities, wblla by my own eiperlmeota upon commercial salt, it amountB 
Asaia, aocotding to the exparimentB of MM. Francmur and Duiong, when b, brine eon- 
lalns 10 1'et cent, of salt, its apeclflc gravitj is 1.0735; and nlien it ooolainB IS par cent., U 
iB 1.10B4. Now it we aBsmne 10 for the par centage of suit in Eq. (1) , we get 
B'— l.Oese, Instead of 1.0789. 
If weaseumolSCortbeperoentage ofaalt, 

B'-1.0SB2, Inatcad of 1.1004. 
Tlis inereesad Epaclflc gravity dne to condensation in tlie Brat case, ia .0I8fl"',ISfi par 

Id tbe second cose, it is .02329-.UB per cent, of IS, the 

Fnrlbor.inthe case of ealnrated brlne,lt la ,0*8=.l 
ot Bait. Tha Brst and last vulnee are Bufflciently ooo 
mean of tlie Bret and last ia .188 per cent. AseumiDg LI 
g=g' -1- .ooie« a 



Uin (2) we nMfcag'=1.094, w=86, a— IS, and put s for^S.lK, we get 
1=2,019. 

IsB.oa. ' 1 f n I h 
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6a5.618 — 3 

From tliese formula the following table haa been calculated : 



I60.4TBg— 160.4^ B— 1 
It ie oti^D desirable M knon O in teems of ■'iia degrees of Benuma's sc^e. Thia tkIim 
nay be obiaineil frum the equalluo 



(SeeMcCnUnchjBep, on Sugar and Hydiometera.p. II) In whicli B rapreaents fts degr^ 
t^f Bo^ume's bydrometer eipcesBlve of the deDEity of tbc brine, gubECttutlng tbie Taloe of 
Bin (6), we get 



diigrceof BeaumacqualsS.SWoftbesslometer; or,puttlCLf SfortliareadlMBOtthosalomoler 

And sQbatltuting tHia valae of B In (fi), wo get 
2603.88 
Q= 1.4M (7) 

From wliloh may bo caloolated a lahlc glvlDg the numbsc of gnllona of brino reijuif ed for 
one bnsbel ot Bait, at every degree of ilie centigrade Eiilomator, 

AHhoiigh, owing to tlio incoDslstency of Uie data employed, tbe foregoing formnle eaa 
give only appreitmate results, tbey may be enfficlently accumte for prMtiesl purposes; nod 
lience a tftbJe tms been baaed npon Ihenii 
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I'l-om tliis tiibiu the proijortieifl a Lt capabilities ol' ah^- brine 
may be aacerliiiiied by kiiowiii'^ it's streiig'tli as shown by tho 
isalomBter. Suppose for iiiwtaiiCJ tlio Malometer shows 53 de- 
igroes. Tilt; tabio showiS at a. glance that tiiis correaponda to 
13.18 dcgi'tiea of Beaymo'a liydi-'^meter, a epeciiic gravity of 
i.lOO a.rn'' a per cnutaga of 13.62; whilo a wiiij pint of the 
5>i-inu would iuniiKh 1092 g a iis of sjHdresitlne, and 44.7 gal- 
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lv)na would prodace a biiishel.' Or suppose t!ie slroDgfli of a 
briae ia espressed, as in Dr. Beiik'u liepui't, by {j^lving its. spo- 
ciflc gravity, and we wish to compare the strength aa'thus 
etated, with that o!" another brine givea in dcgreea of tho ea- 
lometev, or the number vi gvaina in a pint, &c. We look in tho 
column of "specific gravity" in the iorcgoing tabic dad find 
the number which agrees neitieat with the given one, then on 
the same horizontal line we have all the syooiiymous cxpres- 
Bioiia for the same strength, and it ia seen at once whether tlie 
bi-iiie with which we wish to make Uie compariaou is slrocger 
or weaker. Or suppose, thirdly, that a land owner deairea to 
tnow the comparative strength of a brine apnag on iiia premi- 
ses, while he ptissessea no iiiKtrument for taking spceific gravity. 
Let him evaporate a wine pint and weigh the residue, or take 
it totiie apothecary to weigh; then the naiober i.f grains, found 
in the 5th coiumn of tha table, will show him all the eqaivaleiit 
expressions. 

In making use of this table it must be remembered that it 
will prove accurate only for pure soiutioiis ofeaU.. in this State 
the chlorid of calcium which exists to some extent in our brines 
wil! cause the table to make a showing a little too favorable. 
As the per centagfe of impurities is a variable quantity, it was 
impossible to make allowance for them in the table. Though 
WB cannot therefore construct a table practically accurate, it 
was not thought best to discard aU attempts at a table. As 
long aa it is thongbt desirable to use the salomcter, it seems to 
me to be a matter of convenience to have at hand the ready 
means for converting its reading into the equivalent expres- 
eiona. This waiit has been felt by myself, and 1 have no doubt 
many others wil! find tlic table nsol'ul. 
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Dr. Honghton in He report of 1828, gave the results of 
analyses of 20 different brine springs from our State, two of 
which have been reproduced in the table. Of these springs, 
three were situated upon the Tittabawassee river, in Midland 
county, seven near the Grand river, two near the source of 
navigation of Maple river, in Gratiot county, two near the 
Maple river, in Clinton county, and one near the Saline river, 
in Washtenaw county. The solid constituents of these brines 
contained from 58 to 8t per cent, of pure salt, the general 
range being tO to 86 per cent. The purest brine was found on 
section 24, T. 15 N., 1 W., Midland county, on the the Tittaba- 
wasse river, half a mile above the mouth of Salt river. 

The foDowing table will also prove useful for general refer- 
ence: 
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TABLTJI Showing the number of bushda 'if Sali made at the Onon- 
dngif Salt Springx, N'tw York, idnce Jane 2(ilh, 1791, which is 
iha dale of ihejir--^ leascjt of lots. 



.,. 


B„B,... 


.... 


B..... 




20 Hi 








I83i> 

1B31 

1833 

1833 

1834 

i83ii 

1836 


1435,446 

. 1 514 031 






5800 

iSOl... 

]S02 


50,000 

f>2,O0(r 

; 'if>ooo 


l,6r>2,985 

1,838,646 

1 943 253 


a80:i 

1804 


9i),00(: 

100 001 

154011 


%'2m.m 

1,912,853 






. . 3 5T-,033 




165;44S 

319,61!- 

.. . 128 28'i 






lsu8 

1B09 


1840 

1841 

1843 


2 633.305 

3 34i) 769 


1810 


450 00(1 


3.39;, 1)03 

. . 3 121 500 


1813 

1813 

1814 


221,011 

2-iG.im 

. ..... 295,000 


■ 844 

1845 

1846 


4,003,554 

........ 3,762,358 

... 3 838 851 




1841 

1848 

ii-49 


3,951,355 

....... 4,737,126 

...... 5,083,369 


1816.. 

1811 


348Cli5 

408,665 


1819 

1820 

1821 


526,04,!! 

548,314 

558,329 

481,562 

73(>,98)- 


'861 

1853 

1853 


4,614,111 

4,932,633 

5,404,534 


1823 


:855 


6,083,885 




151 20:-! 

811.03a 

983,11li 

1,11,0,888 


1851 










182T 

1838 


1859 -. . 

1S60 


0,8i'4,213 

5,51)3,441 



Total, 130,137,151 
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The following is an sipproximato Btatement of the amotint of 
salt loaniifactui-ed in the United States dttiing' tho yeai- 1859: 

Maesachusettfl, (mostly in vats along the ehovc.) .... 15,000 

Onoiidugii eaU worka, N. Y ...,...■.. 6.894,000 

PeJiiisylvMisi., (Allfghaiiy and KiskimincUs rivors.) 1,000,000 

Virgitiiii, (Sanawliaand Kin^?'s workw,) 1,1100,000 

Keutucky, ((iooso Creek,) 300,000 

Ohio, (Muskingum and Hocking Hvors,) 1,500 000 

Ohio, (fomoruyand West Columbia,)..- 9,o00 000 

lUinois, 6,000 

Texas , 20,000 

Flotida, 100 OOO 

Total, U,234,0l.O 

Foreign salt impoftrnl mto the U. S. for fhe jeav end- 
ing Jane 30th, 1851, 17,Mi5,000 

Foreign and domestic salt, , 31,3y;),000 

Espoi-fcof dom-scicsalt, ■ f.ta.OOO 

foreign salt, IS 1,000 

_—_ lOT.OOO 

Annual consumption of salt in U. S,, 30,093,000 

Which for each individual amounts to, 52| Iba. 

In Great Bdtairi it is, S.i " 

In France, 16J " 

Receipts of salt at Detroit for two years; 

1859, 52,203 l.bls. 

1800, 58,213 " 

Receipts and ehipmcnts of salt at Chicago for seven years: 

R«;oiptB|bbl9. aiiip'ta, bills. 

1853, , 9^ !)(j7 59 338 

1853, 86,309. 3H,T85. 

1854. 116.536 91.534 

1S55 no 633 101, HOS 

1856 184,834 8-i.GOl 

1851, 209,146 80.9iS 

1858 333,938 191.279 

1859 316,891 350,461 

1880, , . , 233,018 104,409 
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or the shipments for 1859 and 1860, the following amounts 
were returned to Michigan: 

18S9. laM. 

By Mich. 0. E. R,, i,507 bbb. 2,4T8 bbls, 

By Mich. S-. E. E,, '. 5,253 " ' 2,360 " 

Total, besides shipments by lake,. . . 9,160 bbls, 4,738 bbla. 

About one-third of the fine salt blocks at Onondaga, N. T., 
are worked with coal, which is furnished from Pennsylvania at 
$3,00 per ton. The nee of coal has reduced the price of hard 
wood a.t the works from five and sis dollars per cord, to $3 50. 
The latter sum corresponds to $2 33 for " soft " wood, and |3 92 
for "mixed" wood. The price of barrels is at present about 
26 cents. The prime cost of a barrel of salt (280 lbs.) at On 
ondaga is stated to bo 95^ cents. At Kanawha it is 87| centfi. 

The solar - salt manufacture was carried on at Onondag;a in 
1858, by 28 different parties, using an aggregate of 30, 786 
covers, and occupjing 8,403,840 square feet, or nearly 193 
acres of surface. In 1860 the whole number of covers has in- 
creased to 36,303, occupying more than 201 acres of surface. 

The flue salt manufacture was carried cq in 1858 by 104 sep- 
arate parties, who used an aggregate of 312 blocks and 16,43i 
kettles. No additions have been made to the close of 1860. 
The aggregate value of the solar works, at $40 

the cover, is, $1,453,080 

That of the fine salt works at $4,000 the block, is, . . 1,240,000 

Total capital in salt laaaufacture, $2,692,080 

About 31 per cent, of all the salt manufactured at Onondaga 
is solar Bait. This, it will be seen, requires a larger outlay of 
capita! than the 19 per cent, of fine salt. The cost of manu- 
facture of the coarse salt is, however, less, so that while one of 
the elements of the prime cost of coarse salt is greater another 
is less than the corresponding one for fine salt.* 

The total annual produce of salt in the United Kingdom, is 

sFor nearly all my bformallon relative lo the salt msnufMturc at Ononiiaga.I liava 
^ep«nfled apon the ADoual Beports of Uio Superintendent, for nhicli 1 am laJebtcd to SupL 
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1,463,045 toDS, whioli, at 2,000 lbs. per ton, amounts to 
03,215,893 biiahela. The total exports and their value for three 
yiiars, are as follows: 

1855, 630,154 tons, valued at £268,851 

185(S 145,513 '■ " 216,242 

1851 651,166 " " 239,969 

The principal salt producing districts in England are Cheshire 
and Worcestershire. It is mostly manufactored from rock salt. 
At Northwich, in the form«r county, the bed of salt is not leas 
than 66 feet thick, a mile long, and 1,300 yards broad. 

Salt ie estensivefy manuiautured from sea-waier on the shores 
of the Mediterranean, in the south France, and on the westei-n 
coast. At the saline of BeiTC tlie evaporating surfaces co?er 
an area of 815 English acres, and the annual manufacture is 
20,000,000 kilograms (2,205 lbs. each), or 181,500 bushels. 
The saline of Baynas yields aunually 20,000 tons (151,500 
bushels), 1,550 tons sulphate of soda (Glaaber's salt), worth 
30 francs the ton, and 300 tons of chlorid potassium, worth 360 
francs the ton. 

The total manufacture of salt, in Franco, in 1341, was as 
follows : 

Salt marshes of the Mediterranean, 263,000 

Western coast, 231,000 

Salt springs and a mine, 16,000 

510,000 
This amount, reckoning- 1,000 kilogrammes to the ton, ia 
equal to 22,443,150 bushels, and gives occupation to 16,650 
workmen.* 

Sea water ia extensively evaporated by the Bis cay an s, on the 
shores of Spain and Portugal. The salines of the lagoons of 
Venice cover an area of about 1,630 English acres. The salt 
mines of Central Europe have been celebrated for ages. Those 
of Vieliczka and Bochnia, in Galioia, are well known, They be- 

Tormuch raluable mforimilioii on the manufactnro ot Bait, tspeciaUy in n-aiice,feaB 

^t tor 1865, republiaL^"iS SminiBD° Jo'uJ^"'^Dl. £:V [S] m', Uny, ISM. Ai^ Report 
of Prof, UtQ. n. O)ok, in Buperintondent'a Bepott uf Onoudnt'* Salt Springe, Wflnemltted to 
tha Legislittare In 1S63, 
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long to the extnnsive salifGrous tract lyiug^ along both sidoB of 
- tlie Cavpatiiiaiis, and omliraciiig tlic minca of WsiUacliia., Tran- 
sylvania, Galicia-, Upper I-hingary, Upper Austria, Styrisi, Sala- 
facrg and the Tyrol. 

The total amount of salt aniinaUy produced hy tJiree of the 
leadittg nations of the oarth, ia as follows; 

Groat Britain. 5-2,215,8!i3 bushois. 

France, '. 22,4 lii.V.'iO " 

United States, 14,234,000 " 

88,893,043 
Besides the use of salt for mechanical and agricultuva! pur- 
poses. It cntem lavgely as an article of food ioto the coneump- 
tion (if all classes of people; and it seems, like water and many 
other natural products, to have beeu provided with special 
reference to the physiological constitution of man. Itis equally 
eoKg'ht by liie lower animaSs, especially the Ruminautia and 
Pachydermata. Bees, even, are fond of sipping it from a state 
of Bohitioii. Muugo Park says* that in tlie interior of Africa 
"the greatest of ail luxuries is salt. It would appear strange 
to a blitropcan to see a child suck a piece of roclt salt aa if it 
were sugar. This, howeyer, 1 have frequently seen; although 
in the inland parts, the poorer class of inhabitants are so very 
rarely indulged with this precious article, that to say a man 
eats salt with his victuals, is the same aa saying he is a rich 
man. I have myself stifiered great in(;ojive«ience from the 
scarcity of this aiticle. The long use of vegetable food creates 
BO painful a louf^ing for salt, that no words can sufficiently 
describe it." Biirchell etatesf tliat he sometimes had to send 
SO miles for a gaUon of salt. 

The conanmption of this article for i'ood iucieaees in the 
direct ratio of the arei'age refinement of a people, or of the 
world. We can tlierefore sec tio limit to the demand. This 
will continuQ t\) inciease most rapidly in those regions whe.ro 
population and improvement are makiiig moat 'pi'Ogress. In 
this respect, no pui't of Ihe world v^ill eompuvc with the great 
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Northwest, Wlien, in addition, it ie remembered that aalfcLaa 
long bcea used in some countries as an improver of the soil, 
and tliat recent researches* have shown it to lie well adapted 
for this purpose, there is no reason to fear that She manufacture 
can ever be overdone. There are no evidences that the rapidly 
increasing supply of Onondaga salt has perceptibly afl'ected 
the price for tiie period of 40 years. 

Such being the facta, the vast geographical esttint of the 
salt basin of Michigan, together with tho estraordinary strength 
of the briae, furnish strong reasons to anticipate that at no 
distant day Michigan will be the leading salt-producing State 
of the Union; and a judicious pablic policy will be shaped with 
releronce to forwarding this result. 

PEAT, LIGNITE AND OTHER BITUMIKOnS DEPOSITEH, 

Allusion has been made in a former part of this report, tn the 
existence of numerous depositea of Peat, scattered over the 
surface of the Lower Peninsula. This substance is composed 
almost entirely of vegetable matter, which is the distinguishing 
characteristic of the luxuiiant sdls of the "prairie" States. 
Properly commmgled tliercfore with cui warm gravelly soils, 
the result wiuld be a union of the cxodiewcies of two soila 
qnite distinct flora each other Impiesstd with a vague idea 
of the agricultural value of peat the larmtr has not uufrequeat- 
ly strewn it m a ciude state upon his fields and been disap- 
pointed at the ti mpoidrily mjuiious effects produced. It must 
be remembtitd howevei, that xeat 11 vegetable matter in a 
tate af partial decompc sition , and if it were not actually in- 
jurious in this state it could be of m use as plants, assimilate 
only inorgantG or ditmrganized mattei, But partially decom- 
posed vegetable matter is made up to a great extent of various . 
vegetable acids which impait a sonrmts>! to the soil, and prove 
a positive injury to crops. Obviously, therefore, the decompo- 
flition of the peat must be completed before it is suitable as aa 
application to the poil. Various means are recommended for 
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tliis piit'posG by writcra on scientific agviciiUuro, Viut as it is not 
my intoniiou here to enlarge upon tliia subject, I only alludQ 

to tWil. 

First of all, tlio peat or muck slionkl bo tlirown out and lef6 
where it can be exposed to tbc procesa of tiltoriiaio soaking 
and drying, and if possible also to tbo action of frost. 

Sacondly, it may bo mixed witii lime, which, as an alkalino 
agent, will noutraliao tlio acidity, and at tbe samo time facili- 
taledecomposition. When thus mixed, it is much more prompt- 
ly prepared fur use. The lime for this piirpos*; has not to bo 
quarried from a distant ledge and burned in a kiln. Nature has 
placed it in the form of marl, in immediate juxtaposition with 
the peat which needs its agency. Indeed the farmer can in 
many cases load hia cart with the mixed deposits without even 
moving his team from their tracks. I liai'dly know a mora 
Btrikipj adaptation of natural means for the accomplishment of 
a necessary object. The porous nature of our soils puffera 
their soluble constituents to be carried away to the lower 
levels, where peat and marl are accumulating, and where tho 
growths of ages unknown, liavo been adding a thousand fold to 
the nutritive elements brought down from the soila of the con- 
tiguous hill slopes. These depositories of agriculturul force, a 
good economy will not fail to appreciate and apply to the recu- 
peration of decHuiug wheat lands, 

While, however, the application of peat as a fertilizer to tho 
Boil is its most obvious use in a purely agricuUnval region, it 
cannot be said that this is its principal, or even its most im- 
portant application. Though in a country lilce our own, covered 
■with primiiive forests, the value of peat as a fjjel is almost un- 
knowu, the amount consumed in older couiitiies is truly enor- 
mous, Tho bogs of Ireland are estimated to occupy 2,830,000 
acres. Two million acres, at an average depth of nine feet-, 
assuming peat to be bu!, one-sixth the value of coal, will furnish 
an amount of f'^el equal to 410,000,000 tons of coal, worth thii^ 
teen hundred millions of dollvs. For tbe purposes of ordinary 
fuel, tUu raw peat is prepared by subjecting it between cloths, 
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to tho pressni-G of a powerful hj'drawlic press. This condonaes 
it to oiie-lliird of its original volume, aud llirce-fifflia of ils oiig- 
itinl wL'iglifc, through tas8 of nioiature. At the lurge poat bog 
near Liiuicowrt, ou the Northern Railway, niuelccn Icagnes 
north of Pjiria, the peat after having beon thorouglily mixed 
and worked together,iB moiilJediindt^r gruat presBuiointo small 
bficki, which, when dried, arc heavier than water. The moulded 
peat 18 worlh in P^riu 20 francs the, ton of 1,000 Idlogrsmmcp, 
(3 204 poumls avoiidiipois.) The amount raised at this bog 
»a«n.*llj 18 10,000 to 13,000 tuns. At Kiicims 14,000 tors aro 
annuiil'y produced, A peat bog in the vicinity of New York 
City SIX leefc deep and forly acres in extent, is stated by Prof. 
Mutber to iiave yielded a fuel which retailed for $4 50 per cord, 
realizing $4,500 per acre, a little more ihim a third of which 
WlIs exptnsea. 

Fi>r mi chaiiical,aiid not nnusually for domestic purposes, tlie 
dried peat is first converted into a coko or charcoal, of which it 
jieidd from 40 to 42 per cent. Peat charcoal sella in Paris for 
about the same price as wood cliarcoal, or 13 fiancs tho 100 
kilogrammes — the relative prices of wood or peat charcoal, 
minersil coal and wood, being as the numbers 13, 4^, 4^ respect 
ivcly. This proportion would of course vary with Ihe relative 
abundanco of peat, wood and mineral coal, in any country. 
Peat o.iku occupies about the same space, weight for weight, 
as ordinary coke, and only half that of charcoal, having a spe- 
cWic gravity of l.O-IO, lliat of charcoal from hard woods avcr- 
agiiLg 505 For boating purpoBCs, 1 tons of peat coke are 
equivalent to 6 tons of good coal coko. For thevmanufacture 
and working of iron, peat coke is pronounced decidedly supe- 
rior to charcoal, both in couRequer.ee of its greater lieating 
property and its i>roductioii of a superior quality of iron. It is 
osteaaivoly employed in preference to any otlier foei in many 
of the furnaces of France, Bavaria, WurtenLherg, Bohemia and 
Sweden. For sleum producing purposes, compressed' peat baa 
boa proved at least equal to aiiy other fuel. A (actitions o :at 
ia prepared from peat by the Dublin Steam Navigation Com- 
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pany, 10 owts. of which, generate the same steam power as 1"!^ 
cwts. of pit coal. Peat is very extensively employed on the 
steamers which ply in the waters in and abont Ireland, and 
even upon the river Slianaon, in the midat of a coal bearing 
country. Some of the prepared peats of Prance are also said 
to be economically employed for stationary steam engines, and 
even for locomotives. 

The uses to which peat has been profitably applied do not 
stop even here. A company exists at Kilberny, in Ireland, hav- 
ing a factory in opers-tiou in which they produce from peat, Tar, 
Paraffiue, Oil, Naphtha, Sulphate of Ammonia, and a Gas, the 
combastiofl of which is applied to the manufacture of Iron. 
The most thorough and extensive manufacture of these pro- 
ducts, however, seems to be effected by Messrs. BabonneauA 
Co., at Paris, According to Mr. Armand, the skillful chemist 
of this establishment, good peat yields, on an average, about 
40 per cent, of charcoal, 15 to 18 per cent, of crude oil contain- 
ing paraffins, 36 per cent, of water containing carbonate, acetate 
and sulphydrate of ammooia, and a little wood spirit, besides 
1^ per cent, of inflammable gases and loss. The ammonia is 
equal to 2 per cent, of sal ammoniac. The oil, by distillation, is 
separated into a light oil or naphtha which is burned for illumi- 
nation, in lamps of a peculiar construction, and a heavy, lees 
volatile portion which is used for luhricaiing machinery, or ia 
mingled witb fat oils for burning in ordinary lamps. There ia 
obtained besides, a portion of solid bitumen or pitch amounting 
to 4 or 5 per cent, of the dried peat. The paraffiue, which ia 
dissolved in the oils, is separated by exposing them to cold, and 
is afterwards parified. The yield of this product is 2 or 3 per 
cent, of the peat. When pure, it is a white, fusible crystalline 
solid, devoid of taste or smell, mucEi resembling spermaceti in 
appearance, and like it employed in the manufacture of candles. 
The price of paraffine in Prance ia a little more than one franc 
per pound. 

The gas evolved during the distillation of peat may be em- 
ployed, as at Kilberry, in Ireland, for the purposes of heating, 
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or it mv, 1)6 mixed with the gas obtained by the decomposition, 
at a high temperature, of tlie crude oil from peat. In this way 
au lUuminaiing gas is obtained which baa three and four-tenths 
times the illummating power of coal gas, while the yield is 
eijual Im thtt fiom coal. 

The solid bitumen resulting from the distillation of peat may 
be employed like asphalt in the preparation of mastic for paving. 
Even the cnide peat, by being mixed after drying with 10 to 15 
per cent, of coal tar, and boiled for several hours, dissolves into, 
a viscid liquid, which, when cooled, is solid, and resembles 
asphalt. The crude residues from the rectification of the oil of 
peat are burned in proper apparatus, and furnish abundance of 
lampblack. 

For the production of gunpoioder, many varieties of peat are 
superior to the charcoal of dogwood and alder.* 

The reader, perhaps, will hardly deem it credible that so great 
a variety of commercial products is obtained from a substance 
so common and so little valued aa the "muck" with which oiir 
" swamps" are filled. As all such doubts arise from ignorance 
of the properties of peat, I present below a convenient synopsis 
of the products and uses of this substance : 

1. Crude peat as a fertilizer for the soil. 

2. Prepared peat and peatn^oke as fuel. 

(a) For domestic and ordinary heating purposes, 

(6) For the generation of steam. 

(c) For the manufacture and working of metals. 

3. Peat for the manufacture of gunpowder, 

4. Peat or bitumen from peat for paving purposes. 

6. Crude oil for purposes of lubrication, illumination and 

gas-making. 
6. Petroleum for burning in lamps. 
1. ParafBae for the manufacture of candles. 

8, Light, inflammable gas for heating. 

9. Illuminating gas of superior quality. 
10. Lampblack. 

The value of peat for any or all of the above piirpoeea will 
obviously depend upon its freedom from earthly depositee. In 
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tbose casos where a bog has groiVD with the growth siiicl decay 
of Sphagnum, or other hog mosses, the peat is olteo compoaetl of 
almost jjura vegetublo matter. In othei' casos, where tiit hi>g 
has been periodically icuDdated, aa around the margins of eomo 
lakes and ponds, more or less of caithly sediment will be found 
mised witli the peaty materials. A largo proportion of ouf 
priocipai peat bogs, however, will comparo favorably in purity 
with those in foreign couutries, to wliich 1 have already aliudetl, 

lb will of course be iDferrod that the bed of liguite which I 
have described a^ occuiTing on the shore of Grand Traversu 
Bay, possesses all the capabilities of ordinary peat. Should 
the spontaneous flow of potro'eum from the rocks over be ma- 
terially diminished, the aamo product may be very cheaply dis- 
tilled, as is done in foreign countries, from lignite aDd peat as 
well as from coal. 

Although it might be better to "speak of Reck Oils or Petro- 
leum under a distinct bead, still tlie subject is here caturally 
introduced, and I pi-oceed to append the few remarks which 1 
have to offer on this subject. 

The diatillafion of bituminous shales a«d minora! bitumens 
is carried on to a ;;reat extent both in Eogland and on the con- 
tinent. To this class of matters belong the so-called Boghead 
and oannel coals, as well as the bitominous nninerala of various 
parts of Fiance and Switzerland, Hero belongs the black bitu- 
minous shale of Canada West, and Thunder and Grand Tiavereo 
Bays in this State, which will unJoubtedly prove uncoTimionly 
rich in bitumiuoiia matter. ludeed, the abundant spontaitcoua 
distillation from shales of the same age,^wbich has supplied tho 
oil wells of Pennsylvania and Ohio, is an evide ce ihat the 
products of artificial distillation would prove correspondingly 
i-ich. Tiiese substances yield, in general. Ihe same pnidcicts a» 
peat. The amount of paralfitLO, however, is said to be less, avS 
the re.sidue left from distillation is, unlike that from peat, com- 
paratively worthleaa. A yield of five per oeut of bituminous 
matter qualifies the shales in Fi'ance to be ec:jnomicaI!y worked. 
-The yield of our shales has never been acciiratoly ascertained, 
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and I have no means at my diHpasiil for tlie dotoinimatiun of 
these impoi'tuiit qiiustione. 

Shaies thus bituminizcd have au existence in our State, about 
wbicli there can be no question. I have elsewhere exiJicssed 
the hope iliat tlicy will yet be found to yield a spuntancoue flow 
pf P^trolpurn like those of nciglibonng districts. The belt of 
country aloug wliich expcrimeiita mig'ht bo made osfcnds from 
Wayne county to Port Huron, and frorn Thundof to Giand 
Traverse Bay. The geological relatione and the" surface indi- 
cations arc such, especially alon^ the southern belt, tlmt a few 
borings would bo fully justified. A few yeara ago, as I am in- 
formed by Mr. ¥. P. Bouteller, a boring for watei- was under- 
taken beneath a saw miii in the township of Gi^eenficld; Wayne 
county. After the drill has passed through a bed of bluish 
shale at the depth of 10 or 80 feet, it was suddenly wrosted 
from the hands of the workmen by the violent escape of a fetid- 
gas which threw up watei- and sand to the height of several 
feet. By .accident, the etreairi of gas was ignited, and sent a 
column of ilame to the roof of the mill, which had to be re- 
moved. AH efforts to eatingiiisli it proved fuUIe for several 
hours, when the farnace pipe was placed over the tvell to guide 
the flame. This, to the great relief of the owner, had Ihe eifeut 
of smoihering the fire. Grateful for his escape, he effeotually 
closed the door aa:aii]et any further eruption of Ihe nelher firea 
by promptly filling the hole with stenea well rammed down; 
knd h;ts stoutly persisted i(t reluaing to allow any further ex- 
periments of this dangerous character upon his premises, ]^ Sim- 
ilar phenomena have been witnessed at various points along the 
flhorcB of the St. Glair river and lake. 

Inflammable gas is the product of the distilhition of petro- 
IcHm, and it is not impvobabie that by cKtcnding explorations 
bdow the horizon of the gas, the reservoir of oil would be 
reaijhed. 

WKLLS ASD aPRlKGB. 

The lato Giicci^sefial boring of several artesian wells in tho 
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Bouthern part of the State, haa created a very general desire to 
know to what extent artesian borings would prove guccossful 
in other parts of tlie State. Several unsucceasful borings have 
been made at points where the work has been directed rather 
by enipiricistii tban by any adequate knowledge of the exist- 
ence of such a geological sfi'ucture as could ianiiali reasonable 
grounds for the expectation of success. 

Ffom what has already been stated of the genera! conforma- 
tioQ of the strata uaderjying the Lower Peninsula, the acciimu- 
latioii itnci retention of vast reaervoira of water in tiiese great 
peninsular dishes, will appear obvious and necessary. Rains 
falling upon the siirfaice peroolate dtwnwaids until tlie water 
reacliOB an impeiviou'a atiatuui along wlioh it flow^ till it 
reaches the lowest dtprebsiou ot that stiatum soniewh re be- 
neath the center of the totite and some Imadieda of feet from 
the surface. The watubetnng strata an, therefoie poroua 
sandstone, immediately underlain and overlain by impervious 
strata of an argiUacious or calcareous character. Each porous 
sandstone stratum tlius underlain and overlain throughout our 
whoie series, becomes in this manner surcharged with water 
admitted at its outcrop, It is obvious, now, that by boring 
down at any point within the circuit of the outcrop of a water- 
bearing stratum, until that stratum is pierced, the water will 
rise through the hole to a point on a level with the rim of the 
basin which holds the water. If the place of boring is lower 
than that point, the water will rise to the surface and ovei-flow; 
if higher, it will not. 

In consequence of the general rise of tiie surface of tlie penin- 
sula from the lake shores toward the interior, the outcrops of 
the strata occur, as a general rule, at lower levels than the 
.points within the basins which they form ; and artesian wells 
cannot be a thing of general occurrence. In the southern part 
.of Jackson, and the northern part of Hillsdale eonntios, how 
i«ver, the sandstones of tlie JJapoleon and Marshall Groups out- 
crop *t levels considerably higher than the general elevation of 
tlie peiiinsnla, and it is likely that the imped i men ta to a free 
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circulation of the water, in theae strata, prevent it from sinking, 
in tbeee elevated sections, to Uie level of the lowest portions of 
the basin in remote parts of the State. As a consequence, arte- 
, sian borings might prove successful throughout tlie southern 
half of Jackson county, and the eastern portion of Calhoun, if 
continued down to the bottom of either of these groups. 

It must not be supposed, however, that the artesian wells of 
Jackson are supplied from thia source. If I have succeeded in 
the identification of the rooks in that vicinity, these wells are 
supplied from the Parma Sandstone Albion is outside of the 
rim of this formation, and the wells there have to be continued 
down to the bottom of the Napoleon Sandstone. Marshall is 
outside of the rim of this, and rests juat upon tho rim of the 
outcropping Marehalf Group; and hence I should not expect 
that the contained waters would rise to Iho surface. Tho arte- 
sian (salt) wells of Grand Rapids are su^jplied from tho Napo- 
leon Group, the water being salted fnini tho group iuimediately 
above. Tlie wells at Saginaw issue from the same sandstones, 
■ and are salted in the same way. In the southern part of Jack- 
eon and northern part of Hillsdale counties, where the streams 
have cut through tliese rocks, the contained waters rush out in 
extended chains of most beautiful and copious springs of pure 
water, Adrian is located upon the argiliaceous strata of the 
Huron Group, and the first water-bearing stratum which would 
be reached is included in the Monroe limestones, perhaps 250 
feet below. But the surface slopes gradually toward Lake 
Erie, so that the hydrostatic pressure would not be adequate to 
an artesian overHow. Ann Arbor is supposed to "lie within the 
rim of the Marshall and Napoleon sandstones, but .the consider- 
able elevation of this place precludes all expectation of an 
overflow. The artesian wells at Toledo do not reach the solid 
rock at all, though thia has been unsuccessfully explored to a 
©onaiderable depth. The alluvial deposites, which are here of 
great depth, are made up of alternating sandy and argillaceous 
bods, which slope gradually toward the bed of tho lake, and of 
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course outcrop successively on the bighei levela, several miles 
tack from the lake shore. These, like tlio moio sul d watet- 
bearing strata, caiTy the water iiwm thosuif<ico aloii^ impcP- 
vious fljors, until it passes uniJcr the city, and tmda its way 
into the artesian borings. 

From wbat has boon said of the occurienco of onllyinjj 
patches, or small detached basins ot oaibomfeious locka, and 
the gently undulating character of the whole system, it will at 
onco bo inferred that besides tbe great basin* jiiat alludud to as 
reservoirs of water, there must be numerous smaller locii! 
basins. The indications seem to justify the conclusion that the 
wells at Jackson are supplied from a locSl basia. It appears, 
tbevefore, that a reliable opinion on the prospect of success at 
any particular point involves not only a knowledge of the gen- 
eral conformation of the rocks, bat also an acquaintance with 
the special geology of the region in question. 

In those portions of Calhoun, Jackson and Hillsdale conntiea 
which arc situated over the outcrops of the Napoleon and Mai*- 
shall sandstones, very many of the common wells terminate in 
these rocks, and from them derive their supply of water. 
Nearly all the wells of the Lower Peniiisula, however, derive 
tbeir supply from the sands of the Drift. The materials of the 
upper portion of this formation have been, by geolngir-a,! agen- 
cies, considerably assorted, so that beds of arenaccinis mafo- 
riala alternate with beds of argillaceous materials, as in (ho 
underlying rocks. There is, however, no general strati ficat ion 
of these deposites Every bed of saiid is comparatively local, 
No general parallelism can be traced jimong them. The argil- 
laceoua layers of the drift, may he compared to a pile.of wooden 
bowls thrown confusedly together — the interspaces being C!h;d 
with sand. At one point, a well will be found to be within tho 
i'im of a given bowl, while at a very short distance fruni that, 
aa excavation would prove to he otitsidc of the same basin anii 
would have to bo carried perhaps to a mnch greater depth be- 
fore reaching the bottom of the basin which underlies. On tho 
University grounds, welJa aie sunk 10 to 80 feet before reach' 
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in^ wiitor, while at tho Ohsoi'vatory, which is -IS tbct bighor, 
tho water i-iscs within six foot of the aiiifiico. 1'iiu latfer well 
is tibviuusly supplied, fiuiii si luciil basin which occupies a hijjher 

The purity aud salubrity of well and spring -wator, in the 
Lower Peninsula of Mioliigan, are f^enerally very gi'cat. An 
analysis of the water from the well on the north 8idc of thg 
University catnpufl, was made by T. 0, McNeill, A. B., of tho- 
Laboratory of Applied Chemistry, with the following reauU: 
DopLh of wull, TO icGt 8 inches. 
Temperature of water, 50" Pah. 
Free carbuuic acid in 100 pai'ta, .015593. 

Solid constituents: 

Carbonate of Umo , ITSGO 

Carbonate of magnesia, . 00IUI58 

Carbonate of iron, , iiOD^'M 

Chlorid of soilium, ,0'0448 

Sulphate of soda, . 00050T 

.Carb(mato of soda, . 000 1 53 

Sulphate of potash , 000078 

Silicic acid O.OiiUTaO 

Organic matter, . U0'2S00 

Total, , 0289Ca 

The wellti of Detroit, aod much of the region ainng the !ake 
and river shore, from Toledo to St. Glair, are sunk in lacustrine 
depositee, which impart a greater per centage of organic and 
soluble matter. The following analysis was made by Prof. S. 
H. Douglass, in ISJii, foe tho Board of Water Commissioners of 
the cif-y of Detroit. Tito wiitir was taken from a well at the 
residence of Amos T. Hall, on Woodward Ayenue: 

Chlorid of potassium, O.OIIOOO 

Chlorid of sodium, 0,072.-20 

Ciiloridof magnesium, 0.0-34700 

Sidphate of potwssa, 0.010450 

Sulphate of Itme , OiS>:?GO 

Silica, 0,002370 

Carbonate of lime, . 0011 1 90 

Carbonate of iron, 0,001020 

Total, 0.]'J9570'' 
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The water of Detroit river at the same time contained tfie 
following coiistitacntar 

Sulphate of potaasa, 0.000283 

Sulphate of soda . 000150 

Pliuspbateof lime 0.003L10 

Alumina, 0.001050 

Silica, 0,000500 

Carbonate of lime, . 003300 

^Gaibonateofii-oc, O.OOOSli 

Tota! 0.009801 

By far tlic most iiupoftant mineral waters of the Lower Pe- 
ninsula are tlioee charged witii chlorid of sodium. Theferru- 
j^inouB eanilsUniee of the lower part of the State, give origin, 
however, to iiumeroua 'springs which are strongly chalybeate, 
wliiie the bituminous rocks of the Huron and Upper Helderberg 
groups, become the source of strongly sulphureous waters. 
No formal investigations have been made of any of these 
■ Springs. The following analysis, however, by Mr. McNeill, be- 
fore quoted, waa made upon tke water of a spring issuing upon 
ihe land of Solomon Mann, Esq., Ami Arbor; 
Temperature, 50° Fab. 
.Specifie gravity, 1 . 001. 

Constituents of the solid matter: 

Carbonate of lime, . 022«00 

•Carbonate of magnesia, 0-008936 

Oarbunate of iron . 0004li8 

■Chloride of sodium, . 000488 

Iodide of sodium, trace. 

■Sulphate of soda, 0.000911 

Carbonate of soda , .■ . 000043 

Sulphate of potash , 0.00053L 

Silicic acid 0.001200 

Organic matter, 0.002500 

Total 0.03T936 

Free and partially combined carbonic acid, 028500 

The quantity of iron in this water is greater than that in the 
chalybeate waters of Bath, ilngland, and Karlsbad and Tcplita, 



id by Google 



STATE OICOLOGIST. 205 

in Bohemia, thoDgh the total solid coustituente are coiisidoraLly 
leas. 

The sulphur springs of the eouthom portion of tlie Stale are- 
eiceedingly numerous, and I shall take the space in the present- 
report to allude particularly to only two. 

A very remarkable s.jring occnrs on section 23 {?), in the' 
township of Brie, Monroe county. It is situated within the 
marsh which hordere the lake, about one mile from the lake- 
shore and four miles south east from Vienna. The spricg has- 
to be reacfied by boat. It is found occupying a comical doprea- 
sion, about 200 feet in diameter and 45 feet deep. Some time 
before reaching the spot the sulphureous odor cau be dotecled,. 
when the wind is favorable. At the distance of 30 rods tlio 
water of the bayou has a sulphuretted taste, and a whitish de- 
posits can be seen on the stems of aquatic vegetation. At the 
time of my visit the rim of the basin was 18 inches under water, 
but later in the season the water subsides, and the rim is con- 
verted into a fine walk around the pool. Gndei' these circum- 
stances the flow of water from the spring forms a stream 10 feet 
wide and 3 feet deep, with a conBideral>!G curi'eut. 

Another interesting locality is found on the south side of the- 
Kaisin river, nearly opposite the Raisinville lime quarries, ia 
Monroe county. Here is a chain of sulphur springe on the land 
of Robert Taiford. On approaching the locality sniphai-etted 
fumes are very distinctly perceived. The water boils up in 
very copious quantities at more than half a dozen points witliin 
the area of a quarter of an acre. A copious, whil« — almost 
enow white — deposite lines the banks and bed of^the stream 
which Sows off from these springs. The aeveral rills uniting 
form a stream capable of turning a small mill, or perhaps dis- 
charging 1200 gallons of water per minute. Through a log 
erected in one of the springs, the water rises 8 or 10 feet. In. 
the midst of the group ig a fine spring of sweet water. 

The evidences of sulphur here are equal to those seen at 
some of the most celebrated watering places. It is a cause of" 
astonishment that efforts have not long since been made Lo reu- 
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del- this a place of resort for invalida and others, Tlio springs 
aie located in a diy, elevated limestone rogiim. The sinrouMct- 
iitge, thiHTgh not picturesque, are diveiaified and agfeeable. 
The water is strong and copious. Access is comparatively 
easy by public couveyance on the plank road 8J miles from 
11(111 roc. 

Three other groups of Rpiiugs of equal copiousness exist in 
tlie iitimediiite noighboihood, and nimiurous others aro scatter- 
ed throughout the county. 
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MITSICAL GEOGRAPHY, TOI-QGEAPHY, HYDROORAPSr, 

It becomes ncceesaiy in the present hasly report, to omit all 
rcFi'i'tiiice to tijeee subjectB except wKat is embraced in the fol- 
lowing table, which ia partially reproduced from Higgins' Re- 
povt, <xa T^ipogvapher to tlio Geological Survey, (Rep. 1830. p. 
6i,) partly from Foster and Whitney's Report on the Luke Su- 
perior Land Distiict, Parti, pp. 18, 38 et seq, and ia otherwise 
compiled from original obscrpationa, aad other unpubliebcd 
data: 
ALTITUDES of various points wiUiin the. Slate of Michigan. 



LOCOTIES. 


LutS^Hu 


It,., "al. 






5G5 


Deti (lit lU.'or at Hetroih 


81 
ISt 
13.' 

191 

29s 
34' 

sac 

25( 

338 
431 

441 

411 
401 


563 


Wayne autiiin * , . , 


658 










G<;ddeti' titatiim 


U6 






Uiiiveiaity buildings. 4nn Arbo 


•,t cby 


evel frou. 


816 


Ob-ervatory, Ami Arbor, {by level fro 


ri) tiepot,) 


'JIS 


g«'i>, .... 


828 




8fi9 






West line Washtenaw (.10., on 


ailroad 




1015 
i024 


Grass Lake " 






989 


Leor.i, 






979 



* ilsighta Df mil.nts ulong U. C It. R., unLcBa otb^invlM diSisQEitui], 
calcil Ij/TUua. Ki'uzjr,li£q.,o(lliaCuuCi'uLOIBue, ilvtrgll. 

|Tli-iBif,'Qciijil m;nno[ (ho liirom^iur at Iho Uiilv^rBlt^, Tor mo 
OT DbajrritiuQ was aupiiosua tg bu 8D1 fiiut. 
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100^,™. A 


tho Sco. 


Micbia'an Cbuter, Jaokson Oo., 


863 

Am 

362 


941 


JackaoD, •' 


918 


Barry, " 


940 


Albion, Oalboun Co., 


3fi& 


943 


Kalamazoo river, Albion, Calhoun Co., (Higgim,) 


35! 


929 


Half Way House, Wayne Co., 


54 


632 


Head of Spectacle Lake, Calhoun Co., 


313 


951 


Eice Creek, near Marshall, " " " 


280 


858 


Honey Creek, Washtenaw Co., 


9fi' 


844 


Huron river, Ypailanti, " " 


100 


618 


Huron river, Dexter, 


9yi-l 


810 


Bandstone Creek, Jackson Co., " 


■Ml 


9-25 


Outlet of ailiett's Lake, " 


354 


932 


OiitSet of Grass Lake, ■' 


311 


953 


W. end of Prairie Ronde, Kalamaaoo Co., " 


91S 


856 


Kalamazoo bT,, sec. 35, Augusta, " " 


181 


165 


" Kalamazoo, " " 


154 


132 


Crossing M. S. & N. I. R. R., at St Joseph E., 






St Joseph Co., (Higgins,) 


138 


116 


Branch, St Joseph R., sec. 35, Mattison, Branch 






Co.,' (Higgins,) 


181 


165 


Bank of L. Michigan, New Buffalo, Berrien Co,, 






(Higgins,) 


100 


618 


Bank of Galien R., 10 miles E. of New Buffalo, 






Berrien Co , (Higgjns,) 


14 


652 


St. Joseph K., at Bertrand, Ber'n Co., (Higgins,) 


53 


631 


Paw Paw R,, Lafayette village. Van Buren Co., 






(Higgijas,) 


106 


684 


BushCreek, near Mason, Van B'rn Co., (Higgine,; 


16 


654 


Stony Creek, "crossing Northern R. R.," Ionia 






Co fHiffffins 1 


82 


660 


"-"J., ^131],glllS,y 

Mouth of Maple River, Ionia Co., (Higgins,^ 


56 


634 


N. branch Raisin R., Lenawee Co., " 


216 


854 


Haslei-'B Greek, Lapeer Co., 


265 


843 


Head of Belle R., " " - " 


414 


992 


Flint River, Lapeer, Lapeer Co., 


238 


810 


'Shiawassee R.. Owosso, Shiawassee Co., ■' 


14,'i 


133 


Village of NewbeiTy, St Clair Co., 


284 


862 


Head of Mill Creek, 


368 


946 


Pontiac Oakland Co. 


336 


914 


BasB E,.' crossing', "Northern R. R.," Ottawa Co. 






(HiggiDS,) : 


66 


634 


Crossing Southern R. R.; 4 m. W. of Monroe 






(Higgi-,) 


51 


G29 
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Cass a., T. 11 N., 5 E., 1 ft. above Saginaw J 

East Saginaw, (i\l, B. Heas,) supposing the 
river falls 1 ft. from there to the Bay, .... 

Birch Run, T. 10 N., 5 K., (M. B. Hess,) 

Pine Kau, T. 9 N,, 6 E., " " 

Summit bet. Flint and Pine rivers, in T. 9 N". 
E., (M. B. Hesa,) 

Flint river, T. 1 N., 1 E,, (M. B. Hess,) 

Detroit Station, Detroit & Mil. R.,* 

Royal Oak, Oakland Co., 

Birmingham, '■ " 

Pontiac, " " 

Drayton Plains, Oakland Co., 

Watei'ford, " " 

Clarkston, " " 

"Clarkston Cut," " " 



.Davisburgh, " 

Holly, 

Fentonvillt;, Geueeee Co., . 
Linden, " " . 

Gaines, " " . 

"Vernon, Shiawassee Go , . . 
Coruana, " " . , 

Owosso, " " . 

Ovid, Clinton Co., 

St. Johns, " 



Pewamo, Ionia Co., : 

■ Saranac, (Boston,) Ionia Co., , ■ . . 

Lowell, Kent Co., 

Ada, " " 

LamphJer's Creek, (crossing', only,) Kent C 

Grand Rapids, Kent Co., 

Berlin, Ottawa Co., 

"Coopers ville, " 

Nunica, 



MillPo'nt, " 

Grand Haven, " 

Mean height of Lower Peninsula, (Higgins,) 



623 
583 
582 



inaoljlea to SaporiDlendBat W. K. i 
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uiem™. 


Liilic m- 


T"^ 






518 








Sliding bank, entrance to Hammond's Bay, Lake 






Huron. (Halt 676,) 


11 


655 


BlnfF at Marble Quarry, E. end Brummond's I , . . 


98 


616 




IM 


128 


Old- Port Holmes, Mackinac L, (Hisgins,) 


319 


197 


by Barometer, July, 1860, , . . 


307 


8H6 


by Geoiogical level, July, 1860, 


318 


897 


" " according toFoster&Whitney, 


315 


893 








" by Geo], level, July, I860,. . . 


121 


105 


Bluff facing Round I., '■ 


Ml 


725 


Summit of Sugar Loaf, " " " 


28^ 


862 


Chimney Rock, " " " 


131 


109 


Lover's Leap, " " " 


145 


723 


Top of arch at Arched Rock, by Geo!. levei, July 






I860, . ... 


140 
13^ 


118 


Top of arch at Arched Rock, by Barometer, .... 


116 


To hig-heet summit of Arched Eock, by level, . . . 


149 


721 


Top of Buttress facing- the lake at do. " 


105 


683 


Principal Plateau of Mackinac Island, " . . . 


150 


128 


Upper Plateau of " " " , . , 


29^ 


§72 


Summit of St. Joseph I,, (T. N. Molesworth,) . . . 


400 


018 


Lake Superior, (Foster and Whitney,) 




621 



LOCAUTIES. 


Abnve 


th*.'r. 


Pie Island, N. shore L. Sup., (Foster & Whitney,) 
McKay's Mountain, " 
Thunder Capo, 

St. Ignace, (estimated,) " 
Les Petits Bcrits, 
Pic Island, 

Michipicoten Island, " 
Gros Cap. (estimated,) 
Highest Point Porcupine Mts., " 
Mt. Houghton, near head of Keweenaw Point, 
(Poster & Whitney ) 


760 
1000 
1350 
1300 
850 
160 

son 

100 
1380 

884 
345 
350 


1387 
1637 
1977 
1927 
1477 
1381 
1431 
1327 
2007 

1511 


Grand Sable, L. S., (transported materials,) 

Pt. Iroquois, " 


9n 
911 
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BEPORT OF THE STATE ZOOLOG-IST. 



Lanbius, Mich., Dec. 30th, 1860. 
To' Pros', A. Winchell, Stale Gaologiat: 

SiE— I have the honor to transmit the following report of pro- 
gress made in the Zoological department of the Natural History 
Survey of the State, during the past two years. 

Owing to the limited appropriation made by the Legielaturo 
for the purpose of recommencing the Geological Survey of the 
State, and tbe desirableness of prosecuting the explorations in 
the Geological department with as effective a force as poasilde, 
I have been unable, as you are well aware, to devote but a part 
of my time to investigations in the department assigned me in 
the organization of tbe Geological corps. 

The Zoological collections already made comprise such speci- 
mens as could be readily obtained without the sacrifice of much 
time, or detracting materially from the efficient progress of tho 
Geol'igical reconnoissance. 

Very much remains to be done before an approximation to a 
complete knowledge of our fauna ^an Ke obtained. 

From tbe nature of tbe subjects of investigation in this de- 
partment, it is difficult, in a limited space, to give a satisfactory 
account of the exact progress of the work, or even to embody 
the results accomplished when so much remains unfinished. 

The subjoined cata!oj;ue of tlio species known to inhabit our 
State, will, perh.:,pB, best present an outline of the labor already 
performed, and at the same tiiac furnish desirable information 
in regard to tbe geographical range of species. 
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In addition to the list here preaented there are large numbers 
of specioiens that remain to be identified and described, which, 
will materially increase the number of known species in the 
State. 

The fishes, insects, and crustaceans Kave not been worked up 
and for tbat reason bave been omitted fjom tiio catalogue. 

It may not be out of place in this connection to niiike a brief 
■statement of the aims Ut be kept in view, and the ivisulta which 
may be expected to follow from the earnest prosecution of tiie 
study of the ZiJolo|j,y of one Stale. 

From the intimate and important relations existing between 
man and the various biant:hea of the Animal Kingdom, he is 
particularly interested in becoming acquainted with the iorma, 
fltr-joture, metamorphoses, habits, and dispositions of the ani- 
mate beings which surround him. He would thus be better 6t- 
ted to act intelligently in availing himself of the beiseflts to be 
derived from those species that are capable of improvement by 
domestication, and at the same time be enabled to successfully 
maintain that influence and control over the economy of inferior 
organizations which his superior physical and mental develops* 
mont. as well as interests, require of him. Dependent upon the 
animal kingdom, as he is to a great extent, for many of the 
■comforts and liiKuries of life, it would seem that the importance 
of a thorough investigation of the laws which govern this mag- 
nificent creation of living beings, and their relations to man's 
well-being and interests cannot be too highly estimated. 

In the present advanced state of the abstract sciences, every 
branch of inquiry or investigation, no matter how trivial or 
unimportant it may in itself appear, tends directly to develop 
results that are of practical application in the varied pu, suits 
of life. 

Many illustrations of this fact might be adduced, and will 
iindoubtediy present ■themselves to the minds of those who are 
familiar with the history of the useful arte. I will, however, 
<cite but a single instance. 
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When it became known that gealing-was, amber, and other 
resinous bodies, on being rubbed would aitract pith-balls and 
other light substances, the discovery was looked upon as unim- 
portant and trifling, and no one thought the knowledge capable 
of being made available for any practical purpose; yet ('rem 
this small beginning the science of electricity has been devel- 
oped, which, in its practical applications in the arts, no one in 
the present age would venture to set a limit. Prom the appli- 
cation of the principles of this science we are indebted for the 
increased facilities in tbe art of printing, by the process of elec- 
trotypiog, improvements in the art of gilding, as well as for 
that wonder of the age, the magnetic telegraph, that brings by 
its network of wires the most remote places into almost instan- 
taneous commoni cation. 

The so-called trifiing experiments of philosophers, considered 
by many as beneath the attention of intelligent beings, have 
brought forth fruit abundantly, the influence of which on the 
world's progress can hardly be estimated. 

Thus, in every department of knowledge, practical results 
are constantly presenting themselves as the inevitable conse- 
quence of progress in the purely abstract iavestigations of 
science. 

An accurate scienijfio knowledge of the appearance, food, 
development, and mode of existence, of the various animal 
forms we are brought in contact with in our every day pureuitB, 
as well as their varied relations to the vegetable and inorganic 
kingdoms of nature, is indispensable if we would derive prac- 
tical benefit from the different classes of the animal kingdom 
and render them subservient to our prosperity and happiness. 

Such knowledge to the agriculturalist would indeed be found 
of incalculable advantage; it would enable him to protect, as 
far as possible, the many species that confer direct benefits by 
tbrnishing various useful products, and to encourage the devel- 
opment of those that assist in protecting his crops, by preying 
on noxious forma, and thus preventing their inordinate increase, 
and at the same time he would be better prepared to adopt suit- 
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able mflasuves for destroying and keeping in check those that 
by their depredations on his forest trees and grasses become 
most formidable enemies and the pests of civilization. 

The army of weevils, Hessian flies, midges, c'linch bngs, and 
cot worms attacking hia wheat and other cereals, the numerous 
species of borers, cnrculios, locusts, and moths so destructive 
to his fruit and forest trees, all point to bis interest in becoming 
better acquainted with the economy of nature, and studying 
more closely the varied phenomena presented by organic beings. 

The intimate relations of Zoology to the other departments of 
science, might be cited as an incentive to a more general dis- 
semination and increase uf the knowledge of organic beings. 

Geology derives important aid in its investigations from the 
application of the principles of Zoology; indeed, the rapid pro- 
gress of the science of Geology at the present time is owing to 
the accurate investigations of the relations existing betweea 
the organic forms at present inhabiting onr globe, and those 
fossil remains that are the index of the fannas and floras of 
past ages. 

It is in fact in consequence of the aid furnished by the kin- 
dred sciences of Botany and Zoology that modern Geology ban 
attained !ier proudest achievements. 

In the State of New York alone hundreds of thousand of dol- 
lars have been expended in explorations for coal, when an ex- 
amination of a few shells Ibat abound in her rocks, would have 
shown that the entire geological fonnations of the State were 
below the coal bearing series of rocks, and that explorations 
for that mineral would consequently be fiuitless 

In an educational point of view, a systematic knowledge of 
the animals inhabiting our State, their babits and relations to 
man and the surrounding world, would furnish a fund of mate- 
rials for reflection and study, wh;c i as a means of mental cul- 
ture and developement, is capable ot attaining a high rank 
among the studies considered essential m oui institutions of 
learning, to a successful training: of the mtellec al powers. 

At the present time, when a knov\!ed^e ot the principles of 
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Natural History is considered indispensable to a finished educa* 
tion, tbo want of Museums in our State where the matoriala for 
iJie prosecution of this most interesting branuli of study may 
be accessible to every one, is severely felt. 

To supply this want, complete coliectious of the plants and 
animals of our State should be made so as fully to illustrate 
their systematic relations and affinities of structure, due prom... 
ineuce being given in their arrangement to the exhibitiofl in a 
Buitabie manner of those species that are of benefit to the 
agriculturalist, as well as those that from their habits are contin- 
ually warring against his interests by committing ravages that 
it is an object to keep within due bounds. 

Aside from all this, the study of nature has a still higher sig- 
nificance than can be measured by any merely practical or pe- 
cuniary advantages accruing from its prosecution. 

As the matefial expreseions of the ideas of the Creator, the 
Supreme Intelligence of the Universe, the world of organic be- 
ings which He has created for man's contemplatiou and im- 
provement, is certainly worthy the careful consideration of the 
highest faculties of tbe humati mind. 

In conclusion, X would make this public acknowledgment of 
my indebtedness to a number of scientific gentlemen for their 
disinterested assistance and encouragement, and to the public 
generally for the many acts of kindness shown to inyseif and 
party, during the progress of the survey. 

M. MILES, 
State Zuohgist. 
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A OATAIiOGUE 



JIfAMIAlS, BIRDS, REPTILES iND MOLLUSKS, 

CME" na: X o sa I €3- .a. 1*3-, 

BY W. MILES, M. D., STATE ZOOLOGIST. 



CLASS MAMMALIA. 

UNQUICULATA. 

OUDER GHEIEOPTERA. 



I. VeBpflrtilio Noveboracensis, Liiiii—^Sew York Ba 

3. " ftiecue, P. de B. 

S. " subulatus, Sa»/.— Brown Bat, 

4. " phaiops, Temin, 

5. '■ Cavoli, 

OEDBE EAPACIA. 

SUBORDER INSECTIVORA. 
FAMILY BORICIDAE. 

Sub-Family Soricince. 

6. Blaiina talpoides, Gray.— Shrew. 

FAMILY TAI.PIDAE. 

t. Scalops aquaticua, I'isoh. — Common Mole. 
8. " argeiitatus, Aud. S Hack. — Silvery Mole. 
'9, Condylura criatata-, Illiger — Star-Noeed Mole. 
SUE-ORDER CARNIVORA. 

10. Lynx nifua, Ba/— Wild Cat 
,11. " Canaudcnsia, .fla/;— Lynx. 
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Suh- Family Lupinae. 

12. Cam's occidentalia, var. griseo-albus, Bd.—Wolt 

13. " latrans, Saj/.— Prairie Wolf. 

Sub Family Vulpinae. 

14. Tu^pes fulvus, fficA.— Eed Fox. 

15. " Virgin! anus, DeKay. — Gray Pos. 

FAIHLT MUSTELIDAE. 

Sub-Family Martinae. 
^\C>. Muatela Penantii, Erxl. — Fisher, 
^11. " Americana, Turton.- — Pine Marten. 
18. PatoriHS cicognanii, Bd. — Browa Weasel. 
10. " Noveboracensis, DeKay, — White Weasel. 
20." " vison, Bicft.— Mink. 
"21. Gulo luacaa, Sabine. — Wolverine. 

Sub-Family Lutrinae. 

22. Lijtra Canadensis, Sab. — Otter. 

Sub Family Mdinae. 

23. Mephitis mephitica, .Bt?. — Skunk. 
34. Taxidea Americana, 5ii.— Badger. 

FAMILY URSIIIAE. 

25. Procyon lotor, Siorr. — Raccoon. 

26. Ufsus Americanus, Pallas. — Black Bear. 

OKDEB MABSUPIATA. 

FAMILY niDELPIirDAE. ■ 

'27. Didelphys Virgintana, SAomj.— Opossum. 
OEDEE, EODENTIA. 



SuthFamily Sciurinae. 

28, Scinrna Liidovicianns, Gudis. — Fox Squirrel. 

29. " Carol incusijB, (?m.— Gray and Black Squin-c!e. 
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SO. Sciurus Iluclaoiiius, Pallas. — Red Squirre!. 
31. Pteromya volucella, i*es.— Plying Squirrel, 
33. Tamiaa striafus, Baird. — Chipmunk. 
■33. Spermopliilws tridecem-liaeatus, Aud. & Bach. — Striped 

Prairie Squirrel. 
'Si. Ai-ctomys monas, Gm. — Woodchuok. 
Sub-Family Oastorinae. 
"35. Castor Canadensis, Kuhl. — Beaver. 

FAWILY ML'KIUAE. 

Sub-Famtly Dipodinae. 
S6. Jacuiaa Hudsoiiius, Bd. — Jumping Mouse. 

Suh-Fanvily Murinae. 
31. Mus musculus, Linn. — Common Mouse. 

38. Hesperumys leucopue, Wag.—'O&Gs Moose. 

39. " Michiganensie, Wagner. — Prairio Mouse. 

Sub- Family Armcolinae. 

40. ArT-icola riparia, Ord. — Meadow Mo«se. 

41. Fiber aibethicus, Guv. — Muskrat. 

FAMII.y HYSTKICIDAE. 

42. Erethizon dorsatus, F. Guv. — Porcupine. 
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ORDER RUMINANTIA.. 

FAMILY CERVIDAB. 

'45. Alee Americanns, Jardine. — Moose, 

'46. Eangifer caribou, And. & Sac/t.— CariboH:. 

^47. Oervtie Canadensis, Erxl.—Wik. 
48. " Virginianua, Bodd. — Deev. 

FAMILY LEPOBIBAE, 

43. Lepiis Americanxts, Erxl. — Northern Hare. 

44. " Bylvaticua, Bach, — Gray Rabbit. 

CX.ASS AVES. 

ORDER EAPTOEES. 

FAMILY VULTURIDAE. 

1, Calh.al'tea aura, Illiger — Turkey Buzzard. 



Suh-Famihj Falconinae. 

2. Falco auatum, Bon. — Duck Hawk. 

3. " columbarius, Linn. — Pigeon Hawk. 
i. " sparveriua, Linn. — Sparrow Hawk. 

Svb-Family Accipitrinae. 

5. Accipitcr Gooperii, Bon. — Cooper's Hawk. 

6. " fuscue, Gmel. — Sharp-ahinned Hawk. 

Sub -Family Buteoninae. 

7. Buteo borcalia, Gmel. — -Red-tailed Hawk. 

8. " liiieatus, Gmel — Red-sksuldered Hawk. 

liS. A. Amartcanus. THo Moose 1b aeWom seen within tie Itoils of tHe Stale. HunlarB iD- 

haunts. 
>«. B. Carliiou. Tlia Caribou oiteails ila southern rtinge to tbs Dppor Peniaaula, utare it 



HI. C. C^adoDsis. Tbe EJli is Soaivi ia abuarlsncti id the coimtieB oj 
about llie head waters of the Cuss EJrer, Ihe unrelenting pi 
means or the rtSe and trap pons will soon eil«rinldate it, nnlea! 
prevent an indlscrtmate slaughter at aJl eoMons of Ihsyear. 
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9. Buteo Pennsylvanicuu, Wilson. 
'10. " Swainsoni, ^onap.— Swaineon's Buzzard. 

11. Archibuteo lagopus, Geml. — Rough-legged Hawk. 

12. " SanctiJohannis, Gmel. — Black Ilawk. 

Sub-Family Milvinae. 

13. Circus Hudsonius, Linn. — Marsh Hawk. 

Sub Family Aquilinae. 

14. HaliaetMs Washiugtonii, Aud. — Washington Eag-le.. 

15. " loucocephalus, Zinii.— Bald Eagle. 

16. Pandion CarolineuEis, Omel. — Fish Hawk. 

FA JOLT 9TBrGIDAE. 

Sub-Family Buboninae. 
11. Bubo Virgiaianus, Omel. — G:cat Horned Owl, 

18. Scope Asio, Linn. — Mottled Owl. 

19. Olus Wilsoniarms, Lesson. — Long-eared Owl. 

20. Brachyotus OasBinii, Brewer. — Shorteard Owf. 

Sub-Family Syminae. 

21. Syruicm nebuloaum, Foster. — Barred Owl. 
23. Nyctalc Acadica, — Screech Owl. 

Sub-Family Nyoteininae. 

23. Nyctea nivea, Daudin — Snowy Owl. 

24. Surnia ulula, Linn. — Hawk Owl. 

ORDER SCANSORES. 

25. Coccygus Americauus, Bonap. — Yellow-billed Cuckoo. 

26. " erythrophthalmus, Bonap. — Biack-billed " 

FAMiLY PICinAE. 

Sub-Family Ficinoe. 
2*1. Picua villoBua, Linn. — Hairy Wood-pecter. 

28. " pubeeceas, Linn. — Downy Wood-pecker. 

29. Sphyrapicus variue, iti ^Yellow-bellied Wood-pecker, 

30. Hylatomus pileatus, Bd. — Log Cock. 
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31. Ceiiturus Camliniis, 5o)i. — Red-bellied Wood-pecker. 

32. Mtilaaerpea erythroceplialiis, Sw. — Ked-lieaded Wood- 

pecker. 

33. Colaptea auvatus, Sw. — Flicker. 

ORDER INSESSORBS. 
SUB-ORDER STRISOBES. 



FAMILY 

s oolubris, iinM.—Hu naming Bird. 



35.,Chaetura pelasgia, Stq)h. — Chimney Swallow. 

FAMILY CAPEIMCLGIDAE, 

Sixb-FamUy Gaprimulginae. 
36. Antroatortma vociferus, Bon. — Whippoorwill. 
36. Chordeilea popetue, fid.— Night Ilawk. 

SUB OKDER CLAMATOKES. 

FAMILY ALCEDINIDAE. 

38. Cerjle alcyon, Boia— Kingfisher. 

8ub- Family Tyranninae. 

39. Tyrannus Oarolinensis, Bd.— King Bird. 

40. Myiarchus crinitua, Cab. — Great created Flycatcher. 

41. Sajornia fuscue, Bd. — Peweo Fly-catcher. 
'41.' " Sayue, Baird — Says Fly-catchcr. 

42. Cotitopua borealia, fid.^0 live-sided Flycatcher. 

43. " virens, Ca6.— Wood Pewee. 

44. Empidonas Traillii, fid.— Traill's Fly-catcher, 

45. " acadicus, fid.— Little Pewee, 

HS}.' " flaviventris, Bd. — Yellow-bellied Fly- catcher. 

SDB-ORDER OSCINES. 



Sub-Family Turdinae. 
46 Turdus mustelinus, Gmcl.^Wood Tliruali. 
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'iC.-TurdHS Pallasii, (7ai.— Hermit Thrush. 
i1. " migratoriue, Linn. — Eobin. 

48. Sialia sialis, Bd.—'Bhic. Bird, 

Sub-Family liegulinae. 

49. EoguluB calendula, LicM. — Euby-crowned Wren. 

50. " satrapa, Lichi-, — Golden- crested " 

FAMILY SYL¥IOOLIDAE. 

Sub-Family Motadllinae. 

51. Anthus Ludovioianus, LicM. — TitLarfe. 

Sub-Family SylvicoUnae. 
62. Mciotiltii-varia, Vieill. — Black and White Creepcv, 

53. Parula Amevicana, Bon. — Blue Yellow-backed Warbler. 

54. Geothlypia tvichae, ftj&.— Marjl&nd Teliow-tbroat. 

55. Helminthophaga chiysoptera, Cafi.—Goldea- winged War- 

bler. 
66. Helniiuthopbaga ruficapilla, Sd. — Nashville Warbler, 
51. Sciurus aurocapillus, iSw.— Golden- crowned Thrush. 
58. " Noyeboraceusis, NuUall. — Water Thrush. 
69. " Ludovicianua, Bon. 

60. Dendroica virens, £(?.— Black-throated Greeu Warbler. 

61. " Canadeusis, Bd. — Black-throated Blue 

62. " corouata, Gray. — ^Tellow-rumped 

63. " Blackburniae, Bd — Blackburniau 

64. " castanea, Bd. — Bay-breasted 

65. " pinus, Bd.—Pine-creeiimg, 

66. " Penneylvanica, Bd. — Oheetnut-sided 
61. " aestiva, Bd. — Summer Yellow Bird, 

68. " maculosa, Bd. — Black and Yellow Warbler. 

69. " tigrina, 5rf.— Cape May Wai'bler. 

10. *' discolor, Bd. — Prairie " 

11. Myiodioctes mitratus, And. — Hooded Warbler. 

12. " pusillue, ScHjjip.^ — -GreenBlack-cap Ply-catcher. 

13. " Canadensis, jlttrf.— Canada Fly-catcher. 

14. Setophaga ruticilla, Sw. — Red Start. 

29 
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Sub-Family Tanogimae. 

15. ?yranga rubra, Vieill — bciilet Tanager, 

FAMILY HIllUNDIMDAE. 

Sub Family Hii undminae. 

16. Hirundo horreorum, Barton.— 'B&rii Swallow, 
n. " lunifrone, &y.~01iir Swallow. 

18. " bieolor, VieilL — White-bellied Swallr>w. 

19. Cotyle riparia, Bote. — -Bank Swallow. 

80. " BerripBiiiiiB, Bonap, — Rough-wiugod Swallow. 

81. Progne purpurea, Boie. — Purple Martin, 

FAMILY BOMBYCILLIDAE. 

83, Ampelis garrulus, Lmn,— Buheniian Wax-wiug. 

83. " cydioruih, Bd. — Cedar Bitd. 

FAMILY LANIIDAB. 

Siib-FamUy Laniinae. 

84. Collyrio borealis, Bd. — Butcber Bird. 

85. " esciibitoroidea, Srf-— White-rumped Shrike. 

Sub Family Vireoninm. 
8(i. Vireo ollvaccus, YieUl. — Ked-eyed Vireo, 
81. " Noveboracensia, Bmiap. — White-eyed Vireo. 

88, " flavifrons, FMi.—Yei low-throated Vkeo. 

FAMILY LIOTKICHIDAE. 

Svb-Family Miminae. 

89, Mimus Oavolinensis, Gray. — Cat Bird, 

90, Harporhynchus rufus, Gab. — Brown Thrush. 

Sub Family Troglodylinae. 
90," ThriothoruB Ludovicianus, Bonap, — Great OaroUua Wreii, 

91, CIstolhorus paluetris. Cab- — Long-billed Marsh Wreu. 
93. Trogludytea aedon, Vie.iil. — House Wren. 

93. " byemalis, Vieiil. — Winter Wren. 

93.' " Americaniia, Aud. — Wood Wren. 
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FASllLY CEBTHIADAE. 



€4. Certhia Americana, Bonap.- — American Creeper. 

95. Sitta Carulinensia, Ovid. — White-bellied Nuthatch, 

96, " Canadensis, Linn. — E«d-beltied iiuthatoh. 

Sub-Family Folioptilinae. 
91. Polieptila eaerulea, Sci.— Blue-Gray Fiy-catcher. 

Sub-FamiJy Parinae. 
98. Paras atricapillua, Linn. — Black cap Titmouse. 
^98". " CarolinensiSi Aud- — Carolina " 



99 Eremopiiila oornuta, Bme. — Shore Lark. 



Svh- Family Coccothrmistinae. 
'69". Carpodacus pui'pui-eua. Gray. — Purple Finch. 

100 Cbi-yaomitris tristis, Bon. — Yellow Bird. 
-iOO' " piuus, Son.— PiEo Fiuch 

101 Cui-vivostra Americana, JT't^KMi.—Eed Cross biU. 

102 " leucoptcra, WUson. — White-wing'ed Croasbil], 

103 Acgiothus iinaria, Ou&.t— Lesner Ked Pull. 

104 " caneacens, Coi.— »Mealy Red Poll. 

105 Plectrophaues nivalis, Meyer. — Snow Bunting. 

fivh- Family Spizellin&e. 
106. Passerculus Savanna, Bonap — Savannah Sparrow, 
101. PoocEetes gramineas, Bd. — Grass Finch. 

108. Chondcates graramaca, Bonop. — Lark Pinch. 

109. Zonotrichia leucophiye, Sto.— White-crowned Sparrow. 

110. " albicollis, j&onop. — White- tbroated " 
"110.' Junco Oregonus, Scl—Ovegon Siiow Bird. 

111. " hyemalis, Sdaier.Snow Bird. 
113, Spizclla niontiaila, Bd. — Tree Sparrow. 
US. ■' pnsilla.A'onop— Field " 
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114. Spiaella aocialis, Bonap. — Chipping Sparrow. 
116. Meioepiaa melodia, Bd. — Song " 

116. " palustris, Bd. — Swamp " 

Sub-Family Spizinae. 

117. Euapiza Americana, Bonap. — Black- throated Bunting. 

118. Giiiraca Ludoviciana, Sio. — Rose-breasted^Groebeak. 
'118." " meianocephala, ,5w.—Bl act headed " 

119. Oyanospiaa cyanea, j5(Z.— Indigo Bird. 

120. Pipilo erythrophthalnme, Vieill. — Chewinli. 

SulhFamily Agdainae. 

121. Dolichonys oryaivorus, Svl — Boblink. 
123, Molothrne peeoris, Sia. — Cow Blackbird. 

123. Agelaiua phceniceuu, Vie.ill. — Eed-wingod Blackbird. 
12i. Stnrnella magna, Sw. — Meadow Lark. 
Sub-Family Icterinae. 

125. Icterus spurius, Bonap. — Orchard Oriols. 

126. " Baltimore, Daud. — Baltimore Oriole. 

Sub-Family Quiscalinae. 
121. Soolecophagns ferrugineus, Sw. — Rusty Grakle, 

128. Quiscalua versicolor, FteiH.— Crow Blackbird. 

EAMILY CORVIDiB. 

Sub Family Oorvinae. 

129. Corvna camivorus, Bart. — Raven. 

130. " Americanus Aud—Giow 

Sub Family Gaiiuhnae. 

131. Cyanura cristatnb, Sw — Bine J ly. 

132. Porisoreus Canadensis Bonap — ^Canada Jay, . 

ORDER RAbORES. 
SDB-OEDER GOLDMBAR 

FAMILY COLUUBmAE. 

Sub-Family ColumMnae. 

133. Ectopistes mig-ratoria, Sw.—Wikl Pigeon. 



id by Google 



STATE ZOOLOGIST. 
Sub-Family Zenaidinae. 
I3i. Zenaidura Carolmenais, Bonap. — Mourning Dovo, 
SUE-ORDER GALLINAE. 



Sub-Family Meleagrinae. 
s gallopavo, Linn. — Wild Turkey. 

136, Tetrao Canadensis, Linn. — Canada Urouee. 
13T. Oupidoma cupido, iJi^.— Prairie Chicken. 
133. Bonasa umbellus, SfepA.— Raffed Gfrouse, Partridge. 
I'AMII.yJ pf.rdicidae. 
^139, OrtySjVirginianua, Bonap. — Quail. 

ORDER GRALLATORBS. 
SUIi-ORDER HERODIONES. 

rAMILY GHUIDAB. 

■'139.'Grua C ana d ona ia, | Temm.— Sand-hill Crane. 

FAMILY ABDEIUAK. 

140. Ardea Herodias, Lmji,— Blue Heron. 

141. Ardefcta^exilia, Gray. — Least Bittern. 

142. Botauraa lentiginoaua, Siep^.— Bittern. 

143. Butorides viroscens, Bonap. — Green Keron. 
l4i.'"'Nyoti ardea gardeni, Bd. — Night Heron. 

SUB-ORDER GRALLAE. 

FAMILY CHAEADRIDAE, 

145. Charadriua Virginicus, Borck. — Golden Plowjr. 

146. AegialitiSjiVOciferuB, Gassin. — Kill-deer. 
14t. " semipainiatua,^£o«. — King Plover. 

¥143.,^Squatarola Helvetica,^ Gnu. — Black-bellied Plover. 

FASIILT HAEJfATOPODlDAi:. 

H9, StcepBilas iuterpres, III. — Turnetone, ■ 

FAMILY SOOT^OPACIDAB. 

150. Philohela minor, (??'ay,— Woodcock. 
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151. Gallinago Wilaonii, Bonap.—Wilson'a Snipe. 

152. Maoroi'hainphus griseus, i/PocA.— Red-breasted Snipe, 

153. Tringa canntue, Linn. — Kobiu Snipe. 
15i. " maculata, Fi(iiU.~J&ck Snipe. 

155. " Wilsoiiii, NuUall- — Leaat Sandpiper. 
^155.' " Bunapartii, Sch. 

156. Ereunetea petrificatus, III — Semipalmatcd Sandpiper. 
^156.' Micropalamu himautopus, Bd.—Btilt " 

Sub-Family Ibtaninae. 
161. Gambetta melanoleuca, Bon. — Tel! Tale, 

158. " flavipee, Bon. — Yellow Legs. 

159. Khyacophilus solitarius, Bonap. — Solitary Sandpiper. 

160. Tringoidea maculariiis, Gray. — Spotted " 

161. Actitnros BartrarniuR, Bonap. — Field Plover. 

162. Limosa fedoa, (h-d. — Marbled Godwit. 

Sub-FawHy EaUinae. 

163. Raliua Virginianns, Linn. — Virginia Rail. 

164. Porzana Carolina, FteiTi— Sora Rail, 

165. " Noveboracensis, Bd. — Yellow Rail. 

166. Fnlica Amerieana, Qm. — Coot. 

'161.' Gallijiula galeata, Bonap. — Florida Galliuule. 
ORDER NATATORES. 
SUB-OEDER ANSEEES. 
FAMILY ANATIDAE. 

Sub-Family Cijgninae. 

168. Cygnus Araericaniis, Sharpless. — Swan. 

Sub Fatnily Anserinae. 

169. Anser liyperboreiis, Pallas— Snow Goose. 
ITO. Bernicla Canadensia, £ote —-Canada " 

Sub-Family Anatinae. 
I'll. Anae boechaa, Linn. — Mallard. 
113. " obsciira, Gm. — DuBky Duck. 
113. Dafila acuta, Jenyns. — Pintail Dauk. 
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114. Nettion CarilineiiRis, 7^(?— Green- winged Teal. 

lib. Quetquedula discora, jSi^jA. — Blue-wiuged " 

116. Spatula clypeata, Boie. — Spoonbill. 

in, Chaulelasraus etreperua, Gray. — Gadwall; GrayDuuk. 

Its. Mareca Americana, Steph. — ^Baldpale; Widgeon. 

119. Aix Bponsa, Bote.— Wood Duck. 

Sub Family FuUguHnae. 

180. Fiilix marila, Bd.—Sctt\tp Duck 

Isl. " collaria, Bd. — Eiiig-neeked Duck. 

182. Aytliya Americana, Bon. — Red head. 

183. " vallisneiia, Bon. — Canvas-back, 

184. Bucepbala Americana, Bd.— Gulden Eye; Whistle Winj 

185. " albeoia, ZJti.— Butter Ball. 

186. Harelda glacialia, ieacTt.— Old Wife. 

181. Oidemia bimaculata, Bd. — ^Huron Scoter. 

Svh Family Erismaturinoe. 
188 Eriamatura rubida, Bonap. — Ruddy Duck, 
Svb-Family Merginae. 

189. Mergua Aniertcanua, Cassin. — Sheldrake. 

190. " seirator, Linn.- — Eed-breaeted Merganser. 

191. Lophodytca ciicullatuB, -RacA,~Hooded " 

SUB-ORDER GAVIAE, 

FAMILY LAB IDA E. 

Sub-Family Larinae. 

192. Larus glancuB, Brunn. — Glaucoma Gull. 

193. " argeiitatus, BruTin.— -Herring " 



uimlulng a Epoclmcu of this rare buzzard, nl 



A Saycptnla SaynB, Sd. Ob tia nnlbority of Bct, Cliarles Foi 
OwosEo.ShiowseBee counlj', July, 18B3 1*6 61)60106 in (he 
obtained at Gross Me, Wayns Co., by Prof, Fos, and am given on te authority. 

I. G, gaJeata, TbisgalJInuloiBlreqnentlysccn in thesoathern parlsof theStats. II 
aeon several specimaoB as for norlli as Saginaw Bay, mi am Informed by Mr. ^ 
Ebai'p, al tlie Saeloaw Liehl-liouBB, tluil it breeds in lite mEirshea at tho mouth of i 
iiBW River. 



ScteutlBoInstllutt 
LtaLoguQ market 
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194. Larus Delawarcnsis, Old — Ring billed Gull. 

195. Chroicocepli'ilua atiicilla Jjinn — Laughing Gnll. 

1S6. " Fhi] ddnl'phi A, Lavirence. — Bouaparte'a Gull, 

Sub-Fartvdij Slfitinnae. 

19^, Sterna Wilsoai, Bonop — \\ilsuii'a Tern, 
*191". " fi'enatd, Gamhel — Least " 

'198, Hydrocliehdon plumbpa Lawrpnce—Mlack Tern. 

PAHII.T COLYJIBIDAE 

Svi-Family Colyminnae. 
199. Colymbus torquatixfi, Brunn. — Loou. 

Sub-Family Fodicipinae. 
SOO. Podiccps griseigena, Gray. — Red-necked Grebe. 
20L " cri status, iai A. — Created " 

202. " coruutiis, Lath. — Horoed " 

203. Podilymbus podiceps, Lavn'ence. — Pied-bill " 

CLASS REPTILIA. 

ORDER TESTUDINATA, 
SDB-ORDER AMYDAE. 



•1. Amyda mutica, Fiiz. 

'3. Aapidonectes spinifer, Ag — Soft^shpl 



3. Chelydra serpentina, Schw. — Snapping Turtle. 

FAMILY CIXOSTEENOIQAE. 

'4. Ozotlieca odovata, Ag. 
5, Thy ro sternum Peiinsjlvanicum, Ag. — Musk Turtle. 

FAMilT EMTDOIDAK. 

:8, Graplemys geograpbica, Ag. 

S3. O. p'..ml>ea. I shot suvoral apcn;.mBi.B of Ilii) bSBulitjl tra-Dlnst Jime.ou Uu bl 
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1. Graptemys LeSaRurii, A(). 
'8. Cliryeeinys marginata, Aa- 



'10. Nanemys guttata, Ag. 

ORDEE OFHIDIA. 



11. Crotalophot'us tergeminue, Molb. — Maaaasaiiga. 

FAMILY COLOBElDAli, 

'12. Eutaeiiia saui-ita, B. S &— Stnped Snake. 

13. " sirtalie, S & Q. — Garter Snake. 

14. Nevodia eipedon, B. & (?.— Water Sn^ke, 

15. " Agaaaizii, B. <€■ G. 

16. Regina leberig, B, & O. — Striped Water Snako. 
"11, Heterodoii pi aty rhinos, Lair. — Hlowiug Viper. 
'18. Scotophia vulpinus, B. & G. 

l9. Ophibolus eximius, B, & G. — Milk Snake. 
30. Bascanion constrictor, B. £• G — Black SnaUc. 

21. ■ " Fosii, B.<6ff. 

22. Chloroeoma vernalis, B. & G, — Green Snake. 

23. Diadophis punetatua, B. & G. — Ring-necked Snake. 

24. Storcria Bekayi, B. S G. 

25. " occipito maculata, B. & 0: 
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CLASS BATRAOHIA. 
OEDER A'^UEa. 

FAUII.V BUFOXIDAE. 

26, Bufo American U8, LcConte. 



21. Acria crepitane, Bd. 

28. Hyla versicolor, LeConte. 

29. " Pickeringii, Moll. 
"30. Helocsetes trieeriatua, Bd. 

FAMILY KANIDAE. 

SI, Rana Oatesbiana, Shaw.—'BuW IProg. 

32. " foutinaiis, LeConte. — Spring Frog. 

33. " pipiens, Oviel. — Shad Prog. 

34. " palustris, LeCoTite. — Pickerel Frog. 

35. " eylvatioa, LeConte. — Wood Prog 

ORDER URODELA. 

ATEETODEBA. 
FAMILY AMHyBTOJIIRAE. 

36. Arabjatoma punctatum, Bd. 

37. ■■ luridum, Bd. 
■38. " laterale, Hall 



'12. £. B^uritA, Thte tiell-iDHTliecl specloB is cornpa 


atively rare. I have acen bnt throe or 


four spectmena that have boeo collonted witbi 


lliB limits of (he Stnto. 


'fll. H. plotyrhinoB. I have not seen Uiis spegiee. 


but give il a piiico in out fauna on the 




of Che foi-mer Qeologkal corpa, lo whom 






sis. a. viilpinus. The only apQcimana of Ihte Bpecie 


collectert are trom the vicinity nt Sagi- 




lllhongh porfeutly banmleaa il has the 
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FAMILY TlilTOSIDAE. 



59. Diem^ ctylus miniaLus, Raf. 



PAIIILY PLETHODONTIDAE. 

'il. riethotlon erythronota, Bd. 
42. " uinei-oHS, Tsch. 

Tremaclotera. 
'i3. Nccturus lateralis, Bd. 



GLASS G-ASTEROFODA. 
MOLLUSCA. 

FAMILY HEI.1CID4B. 

lis albolabris, Hay. 

' ftlternata. Say. 

' arborea, Say. 

' chersina, Say. 

' conoava, Say. 

' clautsa. Say. 

' exoleta, Binney. 

' electrina, Gould. 

' elcvata, Say. 

' fallax, Say. 

' fraterna, Say. 

' fuliginoaa, Griffith. 

' hirauta, Say. 

" hydropbyla, Ing. 

' inSecta, Say. 

■' identata, Say. 

' inornata, Say. 

' iigera, Say. 

' iabynnthica, Say. 

' limatula, Ward. 

' lincata, Say. 
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£3. Helix miauscula, Binney. 

24. " mouodon, liuck. 

25. " multilineaia, Say. 

26. " pailiata, Soy. 

2i. " perspectiva, Say. 
2S. " profunda, Say. 
"29. ■' piilohftlia, Miller. 

30. " Sayii, Binney. 

31. " solitaria, Say. 

32. " stiiatella, Anlh. 

33. " thyroides, Say. 

34. " tridentata, Say. 

35. Bulimus marginatus, Say. 

36. Achatina liibrica, Midi. 
31. Succinea campestrie, Say. 
3H. " avara, Say. 

-39. " ovalis, Say. 

40. " veniietus, Say. 

41. *' obliqiaa, Say. 
43. Piipa peiitodoD, fi'sy. 

43. " armifera, Say. 

44. " contiacta, Say. 

45, Vertigo Gouldti, 5w)i. 

46, " ovata, Say. 
4T. " simples, Gld. 



4S. Carychium esiguum. Say. 

PAMILT IJUNEIDAB^ 

49. Planorbia armifera, Say. 
i>0. " bicariiiatua. Say. 

51. " campaimlalHS, Say. 

'52. " defiocLua, Sit/. 

53. " ejtuGLiLus, Say. 



54. 



parvus. Say. 
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56, Planoi-bie trivolvis, Say. 
'5"?. " truncatiiB, Nobis. 

58. Pfaysa heteroatropha. Say. 

59. " eloiigata, Say. 

60. " Hildi'ethiana, Lea. 

61. " vinosa, Gld. 

62. Limnca, appressa, Say. 

63. " columella, Say. 

64. " caperata, Say. 

65. " ciGsidiosa, Say. 

66. " elodca, Say. 
6t. ■' j,n-acilis, 8o.y. 

68. " jugulariH, Say. 

69. ■' modicellus, Say. 
10. " reflexa, Hald. 

IX. " Timbilicata, Adattis. 
12, " umbioBa, Say. 
73. " pallida, Adams. 
14. Aucylua fuscus, Adams. 
lb. " paraJellue, Hald. 
16. " tardus, Say. 



Melania Virginica, Say. 
depygis, Say. 
" Niagarensia, Lea. 
" neglecta, Anth. 
" livescens, Menka. 
" pulchella, Anih. 

FAMILY PALUDINIDAE. 

Valvata aincera, Say. 

" tricarinata, Say. 

" Immeialis, Say. 
PaKidina deciaa, Say. 

•' integra, Say. 
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"89. Paludina obeaa, Lewes. 
90. " ponderosa, Hay. 
,91. " rufa, Hold. 

92. Amnicola gratia, Gould. 

93. " lapidaria, Soy. 

94. " pallida, Bald. 



OIjASS AOEPHALA. 
SIPHONIDA. 



95 


Sphteritiin 


occidentale, Privie. 








96 


" 


partumeia, Say. 








91 




Bolidulum, Prime. 
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98. Sphierium striatinum, Iiam. 

99. " aulcatum, Lwm,. 

100. Pieidium abditum, Rold. 

101. " comptesaum, Prime. 
103. " vuntncoaum, Prime. 
103. " Virginicum, Jlgt. 





ASJPHONIDA 


104 


Uiiio alatus, Say. 


105 


" aBperrimus, Lea. 


106 


" bullatus, Baf 


107 


" cocciueus, EM. 


108 


" complanatuH, Lea. 


109 


'.' coelatus, Con. 


110 


" canoauB, Soy. 


111 


" circulus, Lea. 


112 


" ellipsis. Lea. 


113 


" elegiine, Lea, 


114 


" gibbcisus, Bar. 


115 


" gracilis, Bar. 


116 


" glaiie, Lea. 


in 


" HilJretliianua, Lea. 


118 


" iris, Lea. 


119 


" ]apil!us. Say 


120 


" IceviBsiimifi, Lea. 


131 


" lutcolus, Lam. 


122 


" iigamentinits, Lam. 


123 


" mul til-ad iatuB, Lea. 


124 


•• N ovi-EIJoraci, Lea. 


126 


" naeutus, Sot/. 


126 


" ocoidena. Lea. 


121 


" piicatue, Say. 


128 


" perplesus, Lea. 


129 


" peuitus, Con. 


180 


" pressue, Lea. 
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131. IJnio phaeeolus, HUd. 

132. " rectHB, Lam. 

133. " rubiginosue, Lea. 
"13i. " lepvosue, Nd>is. 

135. " Hubrotundug, Le.a. 

136, " Schoolcraftensie, Lea. 
131. " spatulata, Lea. 

138. " subovatus, Lea. 

139. " tenniesicms, Lea. 

140. " ti'igoiius, Lea. 

141. " ti'iangularis, Bar. 

142. " undulatus, Bar. 

143. " veiTucosua, Bar. 

144. " veiitricosus, Bar. 

145. Alasmodon ingosa, Bar. 

146. " marginata, Say. 
14T. " dcltoides, Lea. 

"148. Aiiodouta Bcnedictii, Lea. 

149. " catavacta, Say. 

150. " odentulft. Lea. 



Grand Rajiide. 
»12l. V. InUolns, Hila bival™ presoula a. grcM variety in form and appearanoe, and is 
found ta every part of Uio Stale. Amnng Uie colleoltoos are aevoral well marted 

IIS4. v. leprosDS,nobia. Sbell, thick, oblong, traasTerEe,ver; lueiiullaleral, compreeaed to- 
wards the basal margin; posterior OEtremlty ronndod, aesrcr tbe basal than the dor- 

diatinct, estonaiDg bHiween tbe beakSi utnbonal slopo rounded, promlnonl; basal anfl 
hinge tnargius pearly parallel; epidermis reddtah"- brown, somewhat roughened by 

eligbtlj onrvod i oatro while Iridescent, with dart blotches towards the beaks, rough. 

cicatrices large, eonllnenl, shghlly iropresBod] dorsal cicatrices deeply Impressed, Bit. 
ualedinthe shaQow cavity of the beaks. Diam. 1.56. Length, 2.flB. Breadth, 8, 
Hab, Buron River Livingston county. 
iU8, Ibere ure nudonbtedlj euveral additional speoies o! the genns Aaedonta, in the col- 
lections ahead; made, vrhjch have not been determined, some of which may prove to 
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151. Ano 


.OBta fluviatilis, Lea. 


152. 


• FeiTuseaciaua, Lea. 


153. 


• Footiaiia, Lea. 


154, 


imbeoilie, Say. 


155. 


' modesta, Lea. 


156. 


' ovata, Lea. 


151. 


' plana, Lea. 


158. 


pallida, Anth. 


159. 


• Pepiniaaa, Lea. 


160. 


> Stafferiajia, Lea. 


161. 


' eubcyliadracca, Lea 
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BOTANY 
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CFIAPTER IX. 



^ PIlJGNOGAMOUS AN» ACROGENOUS PIAiSTTa FOUND GROWINe 
THE LOWEB PBKIrrstri.A OF MlCIIIOAff AND THE ISLANDS 
AT THE HEAD OP LAKE nUflOH. 



Diiriag the season of 1859, no special botanical assistant was 
connected with the survey. As tho work of 1860, waa to ex- 
tend into portions of the State less known to the botanist, Mr, 
N, H. Winchell was selected to accompany tho esplorinp; party 
in the special capacity of botanical collector and assistant, and 
tlie following catalogue has been drawn up by his hands. 

The following are the sources from which tho materials for 
tliia catalogue have been derived: 

1. The observations of the geological parties in 1859 and 
IS60. 

2. Tbe catalogue published by Dr. Wright in the Geological 
Report of 1833. 

3. The University Herbarium which contains many planta 
collected after tlie publication of Dr. Wright's Calalogoe. A 
list of these plant^ was made out at my rcqaest, and tho whole 
collection arranged by Mr. E. E. Baldwin. 

4. The catalogue prepared by W. D. Whitney, of plants ob- 
served in the Lake Superior Land District, anc! published in 
Foster and Whitney's Keport, vol. ii. 

5. The notes of Miss Mary Olark, of Ann Arbor, an entbusi- 
astio. botanist and collector from various parts i)f the State. 

6. A collection of plants made in the neighborhood of Fort 
Gratiot, near the foot of Lake Huron, by iir. E. P. AuiStia, As- 
sistant on the Coast Survey of the lakes. 



id by Google 



246 SEPOET OF THE STATE GEOLOGIST. 

1. Observations made by the writer during several years past 
in the vicinity of Ann Arbor. 

8. A very few species havo been admitted on the authority of 
Gray's Manual of Botany. 

The catalogue shows, except in the case of very comraoc 
plants, every locality where eacli species was noted, and, affixed 
to this, the date, provided the plant was seen in flower. Such 
plants as are common to this list and Dr. Wright's, have their 
localities designated, in a general way, by initials correspond- 
ing to the four quarters of the Lower Pemnsola, ikua: " S. E., 
(Wright)," "S. W., (Wright)," &c. All other localities are 
definitely stated, and the authority, if other than our own ob- 
servations, follows in. parenthesis. The corrections of nomen- 
clature within the space of 20 years have converted many of 
Dr. Wright's names into synonyms, which are made to follow 
the modem name thus: Hepatica triloba, Chaix, (S. Ameri- 
cana — W.J 

For the purpose of convenient reference, as well as economiz- 
ing space, the common names of most of the species have been 
placed in the left hand margin opposite the scientific names. 
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Virgin's 



Anemone nemoriisa, L. 

Hepatica triJoba, Cliaix. {H. americana. — W) 



Thalictnim anemonoides, Michx. 
Thalictriim dioicum, L. 



Ratitmciil«a aquatilis, L. 
var. divartcatus. 

Aon Arbor; Mldiile I. , Lake Huron, 9 July ; Fl. Gratiot. 

Kanuiiculus Puisliii, Eichards. (var, JluviatUis— 
Univ, Herfe.) 

Eaniiiiculus Flamrrmia, L, 
var. re plana 

St- Mary's E.,31Jnlr; S. E. (Oniv. Herb ); L. of Lilies, (lliaa Olitk.) 
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Aon Arbor; Drnmroonil'B !. 

■ Kaimnciiliis sceleratua, L. 

AnD Arbor; Sl.Helcna t.,L, Hioli.,111 Aug.; Ft. Graliot 



Early CroBlbol, 


Raiinnoulua fasciciilaris, Muhi. 




Crwptae Crow- 
foot. , 


Eanijiiculus repena. L. 




Bnltercapa. 


ilanuiiciilne acris, L, 

Moclilnno, 19 July; aurt St. MmIp, abunilant cs ■ 


..„„., 


MarsH MirJgoW. 


Catlia paluatris, L. 

Aqq Arbor, StorEOOn Ft., L. Huron, very iargo 


, cIOQply 1 


gproadlng Qlobe- 


■ Troliiuslasua, Salisb. 




OWtff. 


■'Ddepswamps.Mioli." (Qray.) 






Coptis trifolia, Salisb. 

S. E. (Wright) ; Mont Lake, (Miss Oark.) 





Wild columbine. Aquilegia Canadensie, L. 

Ann Arbor ; Bboro ot Sa^iaavi B. ; DriunmDDi'E I, ; Ft, Gratiot. 

Taiujiriiapui'. Delpliinium exaltatum, Ait. 

"lUob60il,"(GrBy.) 

OrangMODt. Hydrastia CanadensiB, L. 

Ann Arbor, {Wright) 

BodBmoberry. Actacaspicata, L. vaT. rubra, Miciix. (A. rvJ>ra.~W.) 

Slioro of aiglnaw Bay ; Drammoml's L ; Ann Arbor; (Mia Clark). 

White Bmciisrry yar. alba, Mjchx. (A. aiba.— W.) 

C^^"- AnnArbor;Pt.auCh™e,L.Wh. ' 



HAQNOLIiCEilJ. 

"'. Liriodendron TulipiCera, L. 

AKONACE^. 

a i?apaw- Aaimira triloba, Dunal. 

MEHISPEEUACS.^. 
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Twin-leaf. Jeffei'soiiia diphytla, Pera. 

AnD Arbor, (ai33 Clark). 

CABOHEACEJ!. 

■R-atar-aLfcw. Brasciiia peltala, Piireli. 



Swcct-soaiiea Nympliasa odorata, Ait, 

Water-Liljr. ^^^ Acbar; Ft. e^iot. 

TdlowPondLiiiT Jjupliar advsna, Ait. 

Spatt^ftout. a4i^„B., «omm™,16 Jub=; i 

Arbor, (Jlias Ciark) ; F. Gratl 



i-AratACKKIACEJ 
1 pli.-t)UrE>a, L. 



FURIEABIACEAE. 

Adiiimia cirrliosa, Eaf. 

!IWdloI.,L.HiiroB,0jBl7;e""3Ei! 

Dlctintra Cuenllaria, DO. 

Dutrolt, (Aastia). 

Diceiit.ra Canadensis, DO. 

Capn IpporwaBh, a W., (Aaaliri). n 



Mild 'Hi, 13 July. 

FalsCorjdaiis. OorydaliH g'laiica, Pursli. 

Saiiilao, (AuEtln); IlriiinmnDd's L, 23 July, line tlia spur and lower part 
of corolla pal9 red, and (ha uppur part, with tbe liis of tlio patalB, 
jelloir ; less oommoa llian Hib preceding, l)i)Ui preferring iho viciin- 
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URUCIFER^. 



N'astiirtium palustre, DC. 



Nasturtium lacustre, Gray. (jV! nalans — W.) 



Toothwort, Pep- Dentaria 



CariJamine rbomljoidea, DO. 
var', purpurea, Torr. 



Cardamine liirsuta. L. 

St-Helonfi I., L. Mich., 20 Aiig.;S. 
anrk). 

var. Virffiuica, Michx. 

Jnn Arbor, (Miss Clapt). 



i. E. (Wrigbt) ; UoDt Lake, (Mies Ctark). 
I Pt. wptB [ie TiTlety {Sirswils*;™ ara- 
"Upper Miohigao Biiil norUiward." 



Arabis ]ffivi}vata, DC. 

Alpcnn; S. MloWgan, (Wrtglit). 

Aratiia Oanadeneis, L. 

S. E. (Wright). 



Turritia stricfa, Graham. 

StDiia I, , Eugloavr B. , IS June. 

Turritia bracli.ycarpa, Torr. & Gray. 

Ann Arbor; Alpano; Ft. Gratiot, (Gray). 

Barbarpa vulgaris, R. Br, 

ThunilorR la.; SI, Holena r.,L, Midi,, Id iJlossom liere a 
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Heiige Jixietara, Sisymbrium officinale, Sciip, 



■wuta Mustard. Sinapis alba, L. 
iii«*MostMd. Sinapis nigra, L. 

Ana Arbor, 
wutiow-gniffi. Draba arabisana, Michs. 

'■Upi«rMtehiB.u,"(Qr»j.), 

wmiiow-graet. X)raba i.emnniKa, L. 

FL. firatiot. (Gray). 



Cakiie Americana, Niitt. 



CAPPABmACEJE, 



VIOLACE-E. 

Viola rotund if oii a, Michs. 

Sngm- Isload. 

Viola blanda, WilJd. 



Bitd-foot violet, Tiola pcdaia, L. 

Ann Arbor, 

^toiT""" ^'"'^ 1-ostrata., Piirsh. 

Ame™.nDi.g Vi-,U ¥ublcub<;rgli, Torr. 
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PMo™m, Viola striata, Ait. 

Canada vioiM. Viola CaiiadonBis, L. 

i^wTeiiow Viola piivescens, Ait. 

CISTACEiK. 

Fro5twsad. HeliaTithemiini Oaiiadense, Michx. 



Lecliea major, Michx. 

S. Hldu, {Wright); 



PAENASSIACE^. 



Hypericum Kalmianum, L. 

Ft. Gratiot, Broa Cap, L. Mloh. , 18 Aug. : Port H^ 
(rfrivor," (Mias Clarlt) ; S. Micb. (WrigUt). 
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Hypericum Caiiadcnse, L. 

Ann Arbor: Fl, Gmllot; Sulphur I,, iinrtli of Drumniond'e, S Aug.; ', 
W. (WilghlJ. 

tarBh^t. John's- Elodca Virgiaica, Nutt. {Hypericum Virginicuvi- 
W.) 

5. Mlchignn, (Wriglit). 



OARTOPHYLLACE^. 



Fi vulgaris, Host. [Saponaria vaccaria — W.) 



■jQimpfoi,. Siiere stellata, Ait. 

S. Michigan, {Wrigit). 

piLk, caicii- Silene Virp;inica, L, 

a. MicH. (Duiv. Herb). 

Fink. Silenn PenriKylva.nica, Michx. 

M™tI/,ke,CM>fi3 Clark). 



Agrnstfirama Githago, L. 



Id Oilckwoi^. Oevaalium arvense, L. 

a. MiljIitgoQ, {Univ. Herb.) 

■BerMousc!-eiirQ(,i.ag(|iy^ viscosuni, L. 

"" Ann Arbor ■, Fl. Gritlot ; Willow-Crcek, 20 Jii 
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Mollngo verticjilata, L. 

Ft. Graliot ; S. Mlot. (WriBM). 



Common Purs- Portolaca oleracea, L. 



Common Mallow, jfalva rotundifolia, L, 
veivet-LeEtf, Abutilon Avicennae, Gacrtn. 
Bladder Kotmia, nibiscua I'riomim, L. 



Tilia Americana, L. (T. glabra.— W) 



Oxalia Btriota, L. 
OsaliB corniculata, L. 
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Geraiiiuni Rohertiai 



BAJ.SAMINACES. 



RtTPiCE^. 



"".^SKl'^H^ Zanthoxylitm Americanum, Mill 
. Pteleii trifoliata, L. 

S. WKh., (Wtifiht). 



Co.; S.W. (Wright). 
Smcolli Snmaoh. El^uj, glabra, L. 



^of Do^ewMd' ^^"^ venenata, DO. 

^ S. Mich. (Wright). 

?Slt^S: ^^"^ Toxicodeiidren, 



Ehus radicans. L. 

BearCreel[,EinmBlCo.;a. E. (WrigLl). 

'raerani Sumach xthds aroiDatica, Ait. 
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mcl Co!, ite vines cnvering tbe eurlais ot the EEind in abuulanu 

var ripmia, (V. rtparia — W.) 

S. B. (Wright). 

Q CreeD- Ampelopsia qiiiiiqne folia, Michs. 

Cluiily IB., Sag. B; 27 Joue ; Ann Aihor, 



Buekihoiii. Rhamiuis alnifblina, L'ircr. (R frangidoideus—W.) 

S. E. (Wrigbl). 

New Jcrpoy Tes. Ceanotlius Americaiiiis, L. 

AnB Arlior ; 71. Graltot ; &md Pt. , Saginaw B. , 17 Jaue ; Emmal Oj. 



ChmbiBg Brtti 

Birnrng Eafft. EuonymiiS aticpiirpTireus, Jacq. 

^'^"^ B.E.i,WrJghl). '■ ' 

Sirawberry Bush EuonydiKs Americaniia, L, var.- obovatus. Ton'. & 
Gray. {E.obnvatwa — W.) 

E. ff. (WilgM); Ann Aibor, (Jlisa Clavk) . 



iirspsd mpia. Aopr Penney] vanifAim, L. 

Aloina Co., (most noulheru knoRO limit of its range in the State}; 
tlie lai^ast epeclniBns Bson aiEiauring i tncheE to diomeler, 3 feet 



tbi'UDEhout the Sliite. 

^s'^^ugar yar. uigrum, {A. nigrum. — W.) 

T^op&iivar Acer i^agycai-pinu, Ehrhart. {A. eriocarpum. — W.) 



id by Google 



STATE aiiOLOGIST. 



Polyfjala Senega, L. 

-Ann Arbor : shore of EoKlnaw 1?. ; Drtininimil's J. 
Mitla i Norlli Eboru ul L. fficfi. 

Polygalapolygfimii, W;ilt. 
Puiygala pancifulia, Willd, 



Tnn.ii 



1 1 Drummonil's I. ; GrEUHl 



1, DO. 
lOTiitiiiiatuni, DO. 
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"Deamodiiim caneHcenfS, DC?" 

3. W, (Wright). 

Deemodium cuepidatura, 'I'orr. &. Gray. (D. hraoteo- 
stim — W.) 

9, mdb. (WrigLl). 



Dcsmodium Dillenii, Darliagt. (^B. Marylandicum — 
W.) 

9. W. [WtigM)|MontL. (Miss Clark). 

Dcsmodium paniculatum, DC. 
S. Midi. (Wright). 

Deemodium strictam, DC, 

S. Mioh. (Wright), 

Desmodium Canadanee, DC. 

ian Arbor; Mont lake, (Misa Clark) . 

Desmodium BeBsiSifoliiim, Toit. & Gray. 

a, Mioh., (UfliT. Horb). 

Deemodium rigidum, DC. 

Ann Arbor; E. W. (Untv. Herb) . 



Leapedeza violacea, Pers. 

S, W. (WrleM); Aun Arbor, (Miss Clark). 

var. anguatifolia. {L. reticulata. — W.) 

a W. (Wrlgbt). 

f Lespedeaa repens, Tofi'. & Gray. {" L prostrata?"— 
W.) 

S-Mloh., (Wrlghl)i Abu Arbor, (EJss Clark). 



Lespedeza capitata, Miciix. 

a "W. (Wrlglil) ; Mont Lake, (Miss Clflrlr). 

var. an guati folia. (L. angustifolia — W.) 

S. W. (Wrlglit). 



id by Google 



STATE GEOLOGIST. 



Lathyrus maritimna. Bigelow. 

Pt. au Sabie, Sagtaaw B. , IT Jiujc ; ahoce 
St. MarliQ'iT:.; 3. W. (UnlT. Herli.); S 



Viitnliliug. 



veiehiing. Lathyms oohroleucos. Hook. 

Aae AriJor ; Pte au dinpiBTi, Eagtaaw B, , IS June. Among llm eeUlara 
thl3 species is called /iuKom Pia. 

h vptciiiing. Latliyraa paluatris, L. 

Ann Arbor ; PI. Gratiot ; Baj-Cliy, common: Paigiinlfl.aeJaEe; IJram- 
mond'a L , aa Joly 1 Branch L.. AQlrlni Co. 

var. myrtifolius- (L. myrtifdhus—W.) 

Ft, Gratiot ; Alpena Co., 6 Jolj- ; Lit. Sl.Martilv'f 1.; S. Midi. (WrlgUl). 

cj-b™, piiaseohis divei-sifolitis, Fefs, 

a. Mich, (WrigLl), 

n.i-niit. Apios tuberosa, Mfiencb. 

S.Mioli, (Wilght). 



& Gvay, {B. dba. — W.) 



Oercis Oaaadonsis, L, 



S"^'' ''""'*' Gfymnoeladns Canadensis, Lam. 
■oe-ihoraed Gleditechia ti'iacauthos, L, 



la, Marshall, 



FruiJas pumila, L. (P. deprss&a — W.) 

Sand Point Saelnaw B.; Bbore of !.. Huron to DrunimDmlia t , {at 
MidfllQ I. S leat high, ijranching (Uffueely from tho hase); Oroe 
Cap, L, Mioli.; vary abnndsnt on Hie Ksad duBea ot Emmet Co. ; onfl 



„ tho shore of L.M 
eizBil otierry ; flavoj' much lilte l 
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■ Fi-nnus Pi^tinsylvani 

I'alBflPrgEqu'IsLp; Dl'umo 
Co,;S.E. (Wrlglit). i 



iltlj' tst^ding 16 It. l! 



iTiias Virginia It a, I.. (P. obovala — W.) 

in Arbor; Eand Point, Soginow B.; Felm Pttsqii' Islo 



Spii'je.1 opulifolin,, h. 

Jinn Ai-b(ir;Tlian(li?rB. la., T July; LU. St. : 
cummoiij EmUapldB, AQtrtm Co,,*™ 



Spirsea salicifolia, h. 

Ann Arbor; Alpcua Co., 6 July; DfDmraona'Bl.; BrucQ H 
MiDli. (Wtlgiiy, Liisa common (luui tli" last. 



SpiiBsa lobala, Miirr. 

5. Miob. (WrigM). 

GilJciiia trifoliata, Meocnch, 

6. UJUH. (DiiLv. IlaiiiJ. 



imraon Agrl- .Agll 



a Eupatoria, L. 



EhoroorSiiEinawE.,2B Juno; r 

Geum Tiri^iiiiaiinrn, L. 



Gev 



macropliylhiin, Willd. 

.tlotP(AnBtln,) 



Geum strictuiii, Ait. 
"- Waldateitiiii frnparioiika, Tratt 



LlMeyjS. 



Ldl. (UDl' 



Poteniilk Nm-vc^-ica, L. 

AiraArb'Dr,{MlS3Cla(l!). 
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CSmnv-n Cinque- Potentillil Cnnadonais, I.. 



PotentHlH, Ansoi-inft. L. 

Month of BcbiH-ilug E., 14 JunQi Bhoro ofL. Himn, 
DrLmHHJua's).;13rut!iiMtDJ,Cii.ia. W. tW.lglil). 



Finp;nna Virgin 


S: 


Eh. 


■liarl 
i.,13; 


t. 


Qp^'i 


== 


Aim Arbor ; Widdlo I 


L. 
., L. nu 


ron; 


H.™. 


»C0, 


.; Hockiiuic. 



mubarto. Palibarda n.'penH, L. [D./ragaroiden (mdaeoides)— 

W.] 

Alia Atbor, {Miss Clarlt). 

I'otiiiQ riomciins Kubua odnratufl, L. 

^aspborry. ^^ Gratiot ; Tlinnflpr E^ I., 7 July ; PriEqii' iBte, abonfldut, 12 Smj 



inrflrfRiapberiy Uubxis triflnvus, K'cI''L'"<3soii. [R. soxaliUs (mr.Can- 
adenmn)^ IP.] 

Ann Arbor ; tJt. Et. Martin's I., vorj aliunilant.trallinE atoms long Bad 

miaHedKasp- Enbns stnKi^Bnfl, MirliT. 

'^' Middle I., L. Huron; Tbnniicr Day B., abundant; BoJa Bla™ I. ; Bunof 

r.vory DbDndatilMil very proliaii;Eminot OD.;M[Jnl laku, (Mlai 
CUtrk). V^i'y ooramon CBii,-ci:illy whoru tliOE™"".! haebjcn biirii- 
Dver. 'niofruit i3 largely iniQubctDrod iuto "ninpbDrry iam" 
wbliib te a:tM to all p^ts of tho United EkLtesiuid to tlia n. ludbs. 

»'«>;; i?.isnbi!nT, Enbna ncci dent alls, L. 

mimbluberry. ^^ ^^^^^^^ 

CMomon'or HIsh Ru1,„r villnfiilS, Aih 
Blaokborry. , . . iniriinr i TTiirOT lii-nmmfj-id'fi I ' rmm"? A ► r 



sqatyiS.E. (WrisM). 



' KuhnR Oanndcnaiw. L. 
Smart., anjin.m n;^mn et. i: 



i;. (Wri,i 
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I Eiiick- liubus trivialis, Siithx. 

B. Hich. (Wright) ; Mont Lofce, (illaa Clo 

tiieiTy, liubus cuneifoliue, Purali. 

(S,)Mlc^. (MJaBOirt), 

QfPfai- Eoaa setigera, -Michs. 

*■ Jiuto0iia>.;Gt0SBl3!8, (MiiSOarlt). 

^- Eosa Caroliaa, L. 

St. Joaopli'a I. , 27 July ; Ann Arbor. 

ii-Roae. Eosa'Iucida, Ehrhart. 



var. parviflora, (Ehrhart). {fl. parvifora—W.) 
iaPt.,8aei°'iwB,:S,Mich, (Wfiglit). 



(ariy wiid-Boso. Koaa blanda, Ait. 







OfuliBgi 


S.v..t-Iirior. 


Eoea rubiKinsBa, L. 

Ann Arbor; Mackinac, abuntoit, 19 July, 




°^Mn, 


Ann A?bor; Stone I. , Saginaw B. , IB Juno. 




KackorP^ai 


tlratEeguB tomectosa, L. 
var. pyritblia, 

Saut St. Uarle; Ann Arbor, (Ifis Clark). 

var. punctata.. (0. punctata. — W.) 




^.i,.parT,™.. 


■ Oratajrciis Oms-galli, L. 




3tab-Ai)plf. 


Pyi-us cwwavia, L, 




aoKo-bcTCy. 


P^ras arbutifolia, L. 

var. Dielanocarpa. (P. mdanocarpa.- 


-W.) 



' aS?"""*' -^y^^^ Americ 



^mober^: Amelanchier Canadensia, Torr. & Gr. 

Tar. Botryapuim, {A. Botryapium. — W.) 
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var. rotundifolia.. (A. ovaHs. — IF.) 

S. Mich. (Wrlglit). 

var. alnJIbliw,. 



Nesiea verticillata, H. B. K. (Decodon veriicilUitum 
— IF.) 

S.Mlch. (WrlgHt). Gross Islo, {Miss Clarl!), 



Epilobium an gusti folium, L. 

Ft. Oraliot; Alcoua Co.,1 July; Thornier Bay. cnmmoD ; Drninmond'i 
I., commnn : Bruea Mliie^ Ca. , oommon. a sbisla apeoimon was founi 

moD and ooosplcnons herb, northward, eapeoiallj where the Bromnc 

Epilobium paluatie, L. Tar. linear©, (E Hneare— 
W.) 

Saat St. Uarle. 



Epilobium colfiratum, Muhl. 

Jlim Arbor; rt. Gratiot; Middl? I.,L. Huron, 8 July; I 
coinmoB;Pt. ftnChon6,L.Mlch,,10AHg.; TraverBB 

(Eiiothera bienuie, L. 

B., EniniKtCo.ia.W. iWrlgW). '' ' 

var. mai'icata, <QS. •liinricala. — W.) 

S. W. (Wrighl). 

Qfiiiothera fruticosa, L. 
Qiliiothera puraila, L. 

S. Mich, (Wright). 

Ga'jva bieiiTiie, L, 

3. Mleii. (Wriebt). 
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AoQ Arbor ; Ft. Gratiot ; Et. Josqih'sL.a A 

Blvrinplii Hull vdi'LicilEatiiiii, L. 

S. Mioli. (Wiijjlii). 



GnnSSKLACEiE. 



Emm-:, 



■ Eitips Cyriu-liiti L 

ilia Arbor, Etoja 1 , Scisliia' 



Ri)i(8iotnnrid<ilii,m j\[n li\ ( />' (j-yt>r«ro— iP"; 



maul. Eil>OR (ti rmtl Jtuili, L'llui. 
Bt.Jo3;pU'fll. 

iMte Car. Kiiws (i.>r:dnm. LTTi-r. 

EtoM I., auslnaw B. ; SS. Joa.i.li-s I. ; K, Miob. fTrtiahl), 
■rm,t. Kii„.i! vnbvuni, L. 

cut ur.isiTACK;u. 

Jariin- Ecliinorystia lolmta, Tu.-i-. & Gi'. (MujTJtoriwa ixhi-' 
■na'ti—W) 
aiDcii. iw.isiitj. 

(.r.ASSDI.ARt^A!. 

.to'jffiop. Pcnlhiivnni Kcd tides, L. 
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Henclicra Amoricatia, L.- 
Mitelladipliylla, L. 
Miteilii iiuda, L. (M. cm-difoha.—\V ) 

pt. aus Barnnos, L.Hiirou,21June; DrammoiKl'a I.: FittEill=M, (Miss 
Clarke 



Uyd roGotvli^ Amoriciiiio,, 

ami SI. Harlo.BO July; Jun irbo. 

HTdronntyli! umbiilkta, i 

S. W. (Wrisht). 

Saiiiciila CanailensiK, I 



I. ina.iL..,=i."i^". SigiuawB.,cninrLiooiDfniumoud'al.;rt.a.ii CliGiia, 

to[tia™!j:e-«flB. Bryn(?ium yiiecEeloliuin, Wiuhx. (E.aqiiaiicttm—W.) 

af^eroo" B. W. {WrlgMJ. 

Polytffinia Niittallli, DO. 

S. Mioli. (Wtlghl). 

QnvPaitnip. Herivcleum lanalum, MIclix. 

Cf^iirafs- Paafcinaca ; ativa, L. 

cowbaao. Avchemiii'a rigida, DO. vai\ ambigua, (^A.amhigua 

— W) 

H. Midi. (Wr'i^^ll). 

ftrciimsciicn. Acliiiiigciica hivBiita, Torn & Cr. (^Anrjdlca triqui- 
vol a. — VV. ) 

EmmcCCo.i S. W. (WrlgUt); Am Arbor, {Miss Qarl;). 
Ci'oii Angollca. Aicbangeliuii ati'opni-purea, noffin, (^Angelioci alro- 
purpurea. — W. ) 



n Ol., 
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Ma!UliJW PatBuip. ThuspiTJ 



'lip- Ti-jaspinai trifoliatum, Gray, vav. aptenim, Torr. & 
Gr. (Zizia cordala.—W.) 

S. W. (Wrighl). 



' Ciciita maculata, L. 
Cicata bulbifera, L/ 



'arsDip, Sium angustifolium, L. 

S. Mtoii. (Onlv, Herb). Sfont lal^olmm I 
ablj ooe of Uieae epeciea, 

"■ Cryptotteiiia Canadensis, DC. 



Osmorbiza breviatylie, DO. 

Ft. Gratioli; aiore of Engtoaw Bay, 26 Iirnoi Pi. { 



GinsiiLg. Alalia qiiinque folia, Giay. (Panax qidnquefulmm, 

-W.) 

S. W. (Wrjgbt) ; Salrt St. Mwie, aofl Ana Arbor, {Jliss Clark). 
Oroims^iiSr"^' -^''"'1''^ trifolia, Griiy. (Panw): trifolium. — W.) 
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OORNiCBj]]]. 



niS-b^try'' Cornue Oanadensis, L. 

Ft. Gratiot; B. Bijoreof Saginaw B., 18 Jane; DrnmniDnii'e I., oommoa^. 
fioM, (^Us ClDj-l!). Very common 'and widely cljabaed,iiDrtIiwB[i). 

mowsms Dos- Ooriiue florida, L. 

™™ ■ 3. Midi. (Wtighl). 

ii™'^-'f"'^ Oornus circinata, L'Her. 

False Ptfsvu' Isle, L. Huroa, 11 July ; S Htel^, ( WriuM). 

SiSSt.' Gorans sericea, L. 
«°^™'»fD°«- ComuB Btolonitei'a, Mitliji. 



Oorniis paniciilata, L'Her. 

Ann ai'l>Dri Bloiie l., Baginaw Bay., 18 Jime; BcatCriieli, Emuiot Co. 



Loaicera parvifloia, Lam. 



Lonicera hirsuta, Eaton 

Charily Is., SMioaw Bay, 27 June; 
Chens, t. ifloh. 



TrioBteum perfoliatum, L. 
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'^^or"^'^'^^ '^' Sambiirrs iiiibcna, i\[irh\'. (f!. pubrscens.—W.) 

Trj,vjiB'j City. JIurc omnmuQ iiorllinrar J Hian tUo laal.' 
ewMtVibnrDam. V]l>l1l-n>im Ll'Tllai-ll, L. 

"n^fi '^fto,"- '^ii"i''i"ii piiLcsecns, Pursli. 
M..pie-ionvo<i Yii„„-,inm ncrnfoliiiro, L. 






23Ji;ni!;Ui!Siciirt., 



fHU"4i ff >.r VL^LIVLi L^UUIOUi 1?E1J^|.]EIW lily i Cl> Jffiil?r]"n >•', m 

iikii, Autfim Co., ttiiuailom aloag Oio maxsliy niorKta of liiQ r 
KUBIACEJB. 



EongJi Ksd^irow Caliiim iispri'lliim, JHilix. 

Oiij apjclni-ii iiu-UBuriid6 re. S In." la hisLI, climb ic| 



JiRad-Biraw, GnliiimlrlfiHiim, r,. 

Add Arbor; S. sLoio of Snginavr Bay; att Et. Uorif, SS July. 
v^v. lui,;u,„<iiu. {0.ti,.H^.ri>iW-—W) 

Vi.r. l!virnhuii.,'(W. ,./Hii..um.--W.) 

f,. Mo!i.,.{Wjlshl). 



'■ Wil 


lim ti'iflorn. 
lew riwr, Bboro 


lOftb^potUouBorihaEtiito. 


"iS 


Gall 


.irlxir.cWtoCl 


. Ait 


(Unlr. 


n.rb.) 






n.;o. GaH 


urn ciirsBfin 

, Arbor; l't.Gr»( 


m, Miclix, 










*.. Gaii 


nrrt Irmcoiil ilium. Ton 

llcb. {Wright). 










i^J- GMliur.1 liniTnlo. 


iiQt;S shorsol 


■ Sigla! 


iiTE:iy. 






K- Cni! 


liilatitlins n. 
L Ar&or. 


cciclL'iitylis 


, L. 








'■-■"/■ Slit<; 


GniMf t; rmiMl 
Clai'kJ. 


R. T,. 


.^, 


(WrlghtJ ; 


„.„. 


.W. (Mb. 



,db, Google 



STATE GEOLOGIST. 



■. lun^iloliiv. 

e.MJOb,, (Univ. Herb); Dover, (Hiss Clark). 

var. cilii>laui, {tl. tiUuMla.— W.) 

S, Kiobfgan, (WiEM). 



a sylvatica, IlicUarda. 



Valeriana odulia, Nutt, 

Ann irbot, (Miss Clul;)' 



CarnSilad, Feiiia radiata, MicliK. 

lamb-Liitiicc. ^^ gi-oiinila auii motet BaUB, (Cv. ritnlior). 



DIPEACE-G. 



* MnvebnraccH.'^iK, Willd. 

la, (Wrlgbt). 



Buttonair±o- Liatris cylJitflracea, Micihx, 

^™' 3. Hicli.,iWrlsUl). 

Buttop snake- Liati-is seariosa, Willd. 



Eupiitorium pTirpiirciiin, L.' 

Ana Arbor; Drammonil'B I; Brum Mine, Ca. , eomraon ; Pt 
Mioh.; JllaaOoii I'oliit; SaoC St. Marie, common; Btiin 

v:jv. iiiticiilalum, (E amoenttm. — W.) 

S. Hioh. (Wrlgllt). 
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Eupatorium aguratoidos, L. 



Corymbed Aate 


'■ Aster cofymbosue, Ait. 

a. Mioh. (Wrigbt). 


Largo Leaved 


Aster maorophylluB, L. 

S. W. (Dniv. Herb). 


.Silky Aster. 


Aster serioeua, Vent, 

S. MlQMgaii, {Wright), 


Las ImviA 


Aster lasifoIiuB, Nees. 


Spreading AbIo 


'■■ Aster patens, Ait, 
var. TjlilogifuJius, 

AnnA..be.,(Misamrt), 




, Aster liBvis, L. 
var, fievigatus. 


A.aro ,l.l.r. 


Aster azureus, Lindl. 

S, W, (OniT, Hsi-b); Fort Gra 



I. dimrsifoliusf" — W.) 
Aster oordifoliuB, L. (j1. ptwiicMfaiwa, — T-T.) 
Aster sagittifoliiis, Willd. 

Ann Arbor ; St. Joso^b'a L, 5 Ang, ; 8, W. (Univ. Hsrli) . 



Aster miser, L,, Ait. 

I)5arCfeei:,EnijnetCo,,a4Aug,i AnnAibor, {MiSH Clarlt). 



Aster tenuifolins, L. 
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Aster Ion gi foil us, Lam. (A. laxus. — W.) 



Lofty Aster. Aster prasaltus, Poir. ("A. saHcifolnts,?" — W.) 

S. molL, (Wrfelit), Ab Uiis speoleB Is not embraced In Graj'H MaflunI, 
WrigM'E detarmlcatlon maj be rBgardecI as oxoeoaingly doubtful. 

rtwriiutatiri! Aetc'!' ptaj'iiiici;ic!(?s, Torr. & Gray. 

Dmmlnorid'iil,,10AHK.iS. B. iBniv. Hi?rb>. 

Bjtur wmtf. Krigeron Cauadeuee, L. 

iiobiT^'^pjan^aii,. Engcron belli(lif<.linm, Muli: 
viomiBjio, Erigeron Phil add phicuui, L. 

Ami Arboi'; StoDeI.,aagiflawB-Tie J^ 

, Pei-B. (K 



Solidago bioolor, L. 

Oros Cap, l! Hioh., 13 Aug. 

vav. concoloi-. 



Solidago latifolia, L. 

Solidago cseaia, L. (S. axillaris and ficxivaulin. 
-W.) 

" - waouity;. 



Solidago pwberula, Nntt. 

Presqo' l^le Co., IS July, growing In a BSEdy beach ; St. Joseph's I., B 
tsw rods from the water. 

Solidago stricta, Ait. 

Drommoud'a 1. 

Solidago specioea, Null. 

Add Arbor. 

var. angustata. 
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Solidfijjn OhiopMsis, Eiddell. 
Solidsffi. RMdcltii. Frank. 

EniQDtCo., SEopt.; S. W. (Dniii. Ilorb). 

Solidasro Ilfniahtoiiii, Ton- &; Gr. 



Solidago patula, M«h!. 

SoHduso argotii, Ait. 

var. jiinfipa, (S.juncea — W.) 

3. Mich., (Wi-felU). 

Tar. scabieila. 
Solidag-o altiesima, L. 
Solid^ipo ulmifolia, Mahi. 



Solidago Canadens's, h. 



EiMamp,w, £j3Tj]a Heleiiifim, L. 

a. ULchigsm, (Wrfght). 

laoT-cnp. Polymnia Ortnadensia, L. 

S.'lHuli. (Wrisht). 

Yoiiow Ia.f^!up. Polyjimin, Uvodaliit, L. 

S. HLoh., [Wright). 



Sii|jllini 
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cup-Diatii. SilpViium ncrfoliafuin, L. 

.UB- (MOS Garlf.) 

w™j'K™"ed -Afihvdsm artemiaiEefolJa, L. (A. eiatior.—W.) 
I, L. 



S. Micb. (WriEbl). 

S. Mich. (Univ. Ifcrb). 

Hi'liopsis liBvis, Pits. 

Mn Arlior ; S. W. (Wright). 

vin: Bcatiia. 



^fl'^w''™^' Echinacea purpurea, Mcench. (Rudheclcia purparea 
™ ' — ly.) 

3. W. (UnLv. llorb). 

coaa-uower. EiidV.t^'kia !aciiiiata, L. 

EKirCr^clc,lnitiiel Co.,ai Aug.; S. W. (WrigM)j Korthflcld, (M!aa 

cone-floner, Eudbeckia specioBa, Wender. 



Lepachyn jiimiata, Torr & Or. [Mudbeckia pinnata. 
--W.) 

a. Hicll. (Wlight), 

HdianllinH rlKiiJus Desf. 



xideiifalia, Biddell. 



Huliavitlnie gifrantcus, L. (Hi giganleus and aUis- 
wwMS— TF.) 



lldiantlius divaricatua, L. 



S. MKJi. (WH[JM). 

i>ll,-irilliiiB tiacheliifolius, Wild. 

i. Uiob. (Wright). 
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Om-popsie tripteris, L. 
S. Mich. (Wrighl). 

Corenpars palmata, Nutt 
S. Mich. (Wrtglit). 

Coreopfiifl lanceolata, T.. 



^"S°°^*"' Bidena cnnnikta, Muhl. [B peliolala — W.) 

Bur-MiiriEoll. BidftTlfi wjrniia, L. 

S, Mich, (Wri^ht)- 

Bat-MirisoM. Bldeiia chrysantlipmoides, Micbx. 
Walcr Marigold. BidPTis Beokii, Torr. 

aMich. (WrisM). 

SnoeM-wc^eij. Hcleniiim autamnale, L. 



rirrow, Milfoil. Acliillea Miilefoliiim, T 

Aun Arbor; Stoue I,, Sigioa 
!i-fjri Taisy 



Janaci'timi vulg-arc, L. 

Taiiacetum rTiironDriBO, >riifct. 

Artemisia CatiadrnBis, MicTix. 
DrQmmraid's I. 
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Artemisia Ludoviciaiia, Nutt. 
viiv, jriiaplialudes. 

(Upiv. Hjpb). 

Griiipbfiliiim decurrena, Ives, 

Haul St. Mnris, (Whllney), 

Giiiipha'iiim poljcophalum, Michx, 



Atitcnnai'ia margavUacca, E. lir. 

Aiiteiinaria plantagiiiifulia, Hook. (^Qnaphalium 
plaiiiaginfium — W.) 

Ano Artior; stone I., Siginaw B. 

Erochlliitfts hici'acifulia, Kaf. Sunecio hieracifolms 
— W.) 

L(jol[mawCD.,H)Sept.;S JBoli. <Wright). Common cspcciilly in U» 



rudian Cacalia tiibnvoaa, Mutt. 

Mloll. (W/igl.t). 

Cnca!'a suaveoleas, L. 

Loai, (Miss Clark). 
Comj«OTGtounil- goiii-ci" vnigaris, L. 
•b.W. (WrisU). 

ajaaw-wtjoil. ^^^ ^^^^ j^ Huron, 1 July; 8. Slioh. (Only. Hoi-b). 

v!ir (ibuvalua. 

Ann Arbor. 

vac. HalsamUifi.p. (S'',r>eGio BalminUae.—W) 

Mtdaiiil.,L. Huron, 1 July; Drummond'H 1., common; S. Mioblgan, 
iWcigliO. TliroflgJioLt. th? noithern slioreB of liikosBurun ojid 

ooniTiion Twstie. Cii'sium laucecilatum, Scop. (Cnicus -lanceolatus — 
W.) 



fthim 'li.-ionlor, SprcQg. (Gnicus discolor — W.) 

Utah. (Wriglit). 

Slum miit.icum, Michs. (OttiruK gluUnoms — W.) 

■am Mltio, Ca., S6 July; SfOmmODd's L; Gmuut Co-i S. IDcMgut 
(Vli-lsM). 



Kuilaln. 
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DwarrrEmddion. Krigia Vii-ffinica, Willd. 

Poapi-lD. Hay Co., 28 Juno, rich, Bwampy Eoil: "Eockuwoy," (MlBi 
aark). 

crntiiis, Cynthia Virginica, Don, (^Krigia awplexdcaulis— 

W.) 

C™^«^*Hawk. Ilicraciiim CanaderiRP, Michx. {H. Kalmii—W.) 

EoijgiiHawk- Hicracium Btiabrnm, Mich. (K mariamim—W.) 

'"^ ■ Ahq Arbor; FsnJ duDosof Emmet Co., 21 Aug.; S. Mich. (WfigMJ; 

FurtHuroQ, (Miss Clark). 

Long-b^araed Hieracium longipilum, Ton-. (H. Scouleri—W.) 

UawKweM. TrfivereoCiiy,9Sopt.i S.W. (Wriglil). 



nieracium votiosiim, L. 

Ai!D Arbor ; Ft. Gratiol ; Pigeon Ilivcr.Ssg. a, IS Juno; Grand 1V.i,t- 
ereeJliy. 

Hieracium paniculatum, L. 

S. llicb. (WrigM). 

Nabalus alliua, Hook, 

var. S('i"ppiitaiifi, {^Frenanthes Serpeniaria — W.) 

Ann Arbor; B. W. {WrlghtJ. 

NabaluB altiseiruus. Hook. 

Nabalua racemosua, Hook. (Prenanlhes race-mosa— 
W.) 

Sbors nf L. Uich., near Sitting Bobblt; S. Vf. (Wrigbt). 

Taraxacum Denslcijnis, Dcsf. (^Lconlodon Taraxo- 

Ann Arbor; Sigioaw Hoy; Sant St. Harie; E. W. (Wriglit). 

Lactiica elongata, Muhl. 

S. W. (Wrlghl). 

Tar. PHrgiiinoa, 'Eigl. (/.•. sanguinca — W.) 
S.W. \WrfEW). 



id by Google 



STATE GEOLOGIST. 



LOEELIACE-E. 

a FiQwor, Lobelia ciivdinalis, L. 



m Arbnr ; Ft Gratiot ; mouth of Saginaw R. , 24 Jimo ; Tlwndof Bay ; 
LoWia Kalmii, T,. 

Ana Ai'bor ; El. Oratlot ; Lf ummoni's I , E5 July ; S. W. (WrlaM). 
CAMPASULACEifi. 

Oampaimla rotundifolia, L. 

Ann Arbor. Ft. Gralfot. 

■ var. linifiilEa. 

Add AFlior ; S. shore of Sagioaw Biy, oommon. This la a mrj flolleato 
Bilroi.tion. Atsigloiw Bij It wus Ln bloom Lo tbo miadla of Juob, 



rcnna'a Look 
Blass, 


i-E- SpecuUria perfoliata, A. DO. 




EltlCACE.^ 


SJSSi. 


Gaylnssacia frondoaa, Torr. i 


'^b°^ry!^^''° 


GayUiHsaoia vesiiioKa, Ton-. ■ 
sinomm— W ) 


9m.llCr.nb=, 


''y- Vac'iiniiim Oxycoccus, L. 



&Gr. 

Gr. ( Vaocinium }■• 



iCominoD Am^ri- Vacciiiium maorocarpoD, Ait. (^Oxyaoccua macrocaT- 
"^ """ "''''' pws— ff.) 

Ann Arbor; S. W. tWrigbt). 

DwnriQiaGborty Yacoiiiiiim PpimMyWaniciim, Lam. 

Ann Athor; Si. Jraaph'aI.,nortbernpar(. Abundant atone the C[iiiaA& 

(Wright). 
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Carruio, Biua- Vaccioinm OanadiTso, Kalm. 

'""■'■''■ SltUng raimlt ; S. E. (wfisht). 

law BiuoDErr J. Vacciinim vacillans, Solander. 

St, Josepb'ar.;eoinnion InEmmrt, Antrim, Gi-md Travetao nnil I^oBv 
nanr conulteB. S. Uioh. (UuIt. H^b). 

ComiDon Swsmp VacciiiHiin corymbosum, L. 

Blueberry. ^^^ ^^^^^^ ^.^ ^^^^^^ 

CroRpinE soow- Ohiogenes hispidiila, Torr. & Gr. (GauUheria fti.'pi' 

S. Mich., [Wright) . 

leaiiieny. Arctostapliylos Uva-uTSJ, Spveng. (Arbutus Uoct 

■urni—W.) 

SHorc! qC L. Huron everyivLote, vary mmmon : S. &Gct. (Wright). 



GauUheria pTociiml^ens, L. 



,h!, Emmet, loWlanaw Cn'.,ot>niDjJn ; S.W. (Wrlgiit); Mont 
(Miss Clark). 

■a calyciilata, Don. (^Androjiieda caJyculakt 
W.\ 

Co. : EnimmiiiiLre I. ; S. HIClL 



■^y- Andromi'flapolifolia. L. 

S.Bioh. (Wright); Ann Arbor, (MissO 
nhle from thlB ivua seen nl tUi. !noul 



Ledum latifiilinra, Ait. 
Pyi-oIaTotundifolia, Tj. 



THe CoTC, L. Huron, 1 Jaly. 

Pyrala elliptica, Nu't. 



Fyrnla cbloranttia, Swartz, 



dca Fyron j^iyi-ola BPCimda, L, 

Ft. Grntiot ; tie COvo, L. Huron ; St. Josepl'sl 
(Wright). 
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Yt. GraUot ; LllUo St. Martio's I., II Inly, sweet Ewuled. 

FrfnoasPioo, Oliiniaphila umliellata, Nutt. (fyrola umbellata — 

FI. Graliot; L. Huron, Alcona Co.; L. Sup.; S. Mich. fWriglil). 



aqoifoliacej:. 



inHoUy. UemopaiitliPs Oanadensia, DO. 

S. Mich. (Wrigbt). 

PLANTAGINACE.^:. 

nrion- pl-iTitaffo major, L, 



^"^5s,Rippio- piantsffo lauce 



■ Primula faviiiosa, L. 
Primula Miatassiiiica, Michx. 

a. E. (Dnlv. Hort). 

Trientalis Americana, Pursli. 

' Arbor ,'(Hii«airl;). ' ' ' ' 

Ly.simai'hia alriota. Ait. 

Ft. Grstiot; Smt SI. Marie, 23 July; S, Midi. (Wrigllt). 



LjBimaclitaciliata, L. 

AotfArlior; Ft, Gratiot. 

LyBima<liialaTiceolata, Walt, 
var. livhnda. (i. hxjbrida—W.) 

B.W. (WrLghi). 
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Naiimburgiii t.hyifiifl .ra. Rwah. {L. Ctpi'-ala—W.) 



- Anajcallis arvensiH, L. 

Ann Arbor, (Jilss Olark), 

Samiilu' Vaierandi, L. 

Lodi, (Mtea Clark). 
M. W. CHaliF. Bjrb.) 

i.entibdlacejE. 



- Uti'iunlaria minor, L. (fZ gibba— 
ULi'ioKlai'ia intermedia, Uayue. 



OBOBANCHACE^. 

Conopholia Amoricana, Waliroth. (Orobanche 
A mi'ricana — W. ) 

Am Arbor; Ft. Oratiot; S. IT. (Wright). 

Aphjllon iiniflmiiQ, Torr. & Gr. (Orobanche unj- 
>™-fF.) 

B.E. (WrLjsIll). 



LiiiariaOiinadynsis, Spreng. 

S. store SaElQiiiB.,!! Juno. . 

Linaria vulgaris, Mill. 

Scrophulavia nodosa, L. (5. Marihndxa and Ion- 
cwlata—W.) 

AnQ Arbor iS.W-(W,lBl,t). 
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Pen ts to moil pubesccna, Solaader. 
JlimfiluG viusreos, L; 

Ann Arbor ;S.W.(Wriglit). 

Mimulns alatus, Ait. 
B. W. {Weight). 

JJimiilua Jumesii, .Torr, 

M^ckinac.lT Ja!r,iibundBDtn3ar tlm ODD] spring at tltsbuaof "Bob- 
[lsuu'h Ifollj ;" a.HaooiI.,3t;ii\morHii!ainiu;,2(»Aag.jiilianlnot 

nodgo Hyssop. Gratiola Virginiana, L. 

S. Mioh. (OnJy. narb>. 

Fttiflj pimparnoi. Hyaantiies ^ratioloides, Benth. {^Llndernia attenv,- 
ala a-nd dilaiaia^W.) 

B. Mich, (Wfii'ht) ; Port Huron, (Uias Cliirk). 

B?Dt&?fia. Sviithyris Housbttmiana, Bfnith. 

'High pruirLos and hUla, 3. Micb. [Wi'igbr.). 

Am irioan Brook- Veroiiica Americana, rioiiweinita. (F. ISeccabunga 
"°"- —W.) 

Ann AtbDt ; tho Core, L, Hsron. IB July ; Maoteinic, Common. 

Water Spoadvf all. Veronica Anagiillis, L. 

Ann Arlior ; S. W. (.Wright). 

Hirsbapwdwou. Veriipioa 8?«te!lata, L. 
CfmrnonSpaca- VRi'onica officinalie, L. 
Aipinospcnd- Vm'onica alpina, L. 

*"' ■ Sttut Et, MirtB, 23 May. 

^8°odni°^ VL-ronica fin-pyllifolia, L. 
Necfewaai], i-urs- Vc.iotiica pprcccrina, L. 

t^lanoSp..a«oU, ^nn Arbor, o^dioi,. 

Coraspooiiwoii. Vernnica arvensia, L. 
Jiiuo-Loarts. Buchnern, Amoriciina. L. 

S. W. (Wrishl) ; Uont Lake (Wat Clark). 
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S, Jilch. (Vfc]g\it); Hackinat, (WbUnoy). 



Sander Qsrardia. Qerardia tGnuifolia, Vahl. 
DmynyFaiso- Gerardia flava, L. partly. 

oxglovB. g ^^^ (WrlgbtJ. 

BmooUiFaiae- Gcrafdia quercifolia, Purnh, (G. qlaiim — IF.) 

ffosglovo. B.W.(WrlBbt); Mont Lake, UvlngsluaDj., (lliaa Clarkj. 

Gerardia pedicTilaria L. 

Traverse City, Oapt.; Ann Arbor. 

Geranlia auriculata, Michx. 

S. W. (Wright). 

gOTTiet PaiEW. Castilloia coccinea, SprcDg. {Euokroma 

Ann Arbor, common; Ft. Grallol; Moiitb Saelrnw R , ti varbly Tvil 

^od&tonv PedicHlaria Canadprsia, Tj. 

Ann Arbor, pojumon; EiIbo Prcaqa' late, L. Haron; Sugar 1.; B.J 
(Wrlgbl). 

Pediciilaris lancrnlala, Micbx (P. pallida — W.) 

Ann Arbar; 8. W. (Wrigiy. 

cow-wiiaai. MelampyriiiD Ampricamim, SEidix. 

Ft. OratLot; FalBP Prcaqn- M«, L, Ituroo, II July; EnmmonH'al., vei 
ccmmun; L. Eup.; Monllaku, (MieeOiirt). 



Dipteracantlms atrepens, Kees. {Mucllia strepew 
W.) 

S.M!ch. (WfiEht). 



Verbena ang'iiaHfolia, Michx. 

S.Micb. (ITniv.Horb)- 

Vcibena hantiita. L. 

DnjCitj.lBJono; BtuccJiinc, Ca.,S5 Ji 

V{>rl)pna uvticifolia, L. 
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Lycopus Virginiciis, L. 

Ann Arbor ; Bruue Mine, Ca., 2S July : PteSto lannc^, oomraOD, corolUi 
hae livj almost miiai lubiB, proliaiilj owing to thu Iflrgu upp«r 



Dmininonil'eI.,2iJoly. 

HyRRopita oiBcinaUa, L. 

a. W. (Univ. Horb). 



mceolatiim, Pursli. {P. Virginicum 



S- Midi. (Wrigllt), 

P.vcn:intliemiim HnifoKiim, Piirsb. 



Oh,! <i mi nth a frliihella, Bi'U'h. i 



nut, OS yut, boon fuoud; B. E. (Wri^t;. 

C;ilamintha Clinopodium, Bcnth. 



Ih'A 


-oma, hii'pvla. Piireh. (f) 

lloI.,L.HaroD,BMy. 




Coli 


InsfiTiia Caiiadeiiai 

lAi-boriB-W. (WrigM); 


R, L. 

Elmwoort, Detroit, ( Mias Clark). 


Hon 


fii-da dklyma, L, 

Gra.liol,[AuBtin). 






M.xi 


arda fisfiilnsa, L. 

'(WrlgVl). ™ "■' • 


(HI. dlopliylla.- 


-W.) 


MnrardM. ounctata, L. 
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Lopli!vritliu3 Tip)>ctoidcs, Beoth. (^Ryssopi^a lupelo- 
I i^e^—W.) 

S. W. (WISl")i Gi'™ao Mo, {Mfaa Clark). 

Loplianliius BcroplmJuiiEefolins, Bcntli. (^Hysmpus 
noroph ular icB/oHua — W. ) 



^"i^nd'^'^'"' Pliysnstpgia Virgin! ana, Bentli. (Dracocpphdum 
Virgiiimn,um. — W.) 

Ann Ariior; E. W. (Wrlgin).i 



Scutellaria vorsicolor, NntL 18. cordifoliOr—W.) 

S. llloli. (Wrigbi). 

Sciitttllavia pilosa, Michs. 

S. W. (Univ, Hurt). 



Sciitellari 

S. Mluh. lU 


ia intcgrifolia, L. 

aiv, ttirb). 






Scut<:llaria parvula, Miclix. (S. ambigm—W.) 

8.Mch.(WflBte). 


Scntfllari 


a g-alericiilata. L, 

;BojCo,,oominoii,2JJaD 


,e;rortHnr(jJ 


1, (MiS3ClE.rii:). 


Sciilellftvi 


ia lateriflora. L. 






SnlpHnrl., 


(oortliof Drani'miiud'a,)£ 


IAug.,commo 


u ; Ami Ai-tor. 


M ar I'll bill 1 


m f ulgarc, L. 






8. m<±. (D 


Biv. Horb). 






GiileopBip 


1 Tetrahit, L. 






Maoktnao,] 


L9Jaly, common; Sngav 1 
hat tfiu uppjr lip M the 
wlUi Uiroa or 6>or loeth 


fiSsS 


iualUltalargo 



■ Galf^npsis Ltdannm, L 
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BOER. 

Sj'mplijUiin offlo 



Lit.hospernmm officinale, L. 

Mafikioac, 16 Jniy ; B. MioU. <Wrlght), 

LifhoRpermum latifolium, Michx. 



Hoary PuccooTi. Uthoepermnm cancEcens, Lehin. (Balschiacanescens. 
-K) 



Echinnapcrrrmm Lappula, Lelim 

Aon Arbor; Maclilnac, 18 July.. 

Cynog'lossiiin officinale, L, 



CTydrnphyllum Virgiriicum, L. 





POLEMONIACE^. 


Wilrl^Elv^t ( 


''ii- Phlox Ttiaculata, L. 


Crolin^PlilQ! 


■■■ Phlox Cnrolina, L. 

S. Mitb. (UqIv. Herb), 


Hairy I'hlos. 


Plilnx pilosa, L. 
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Div»rio^t=Phta. p],],,x flivarlcata, L. 

" ■ g. Slid.. (Unk. Hi,i*). 

CO.WOLYITLACEJE 

MM-Jf-ibtiiuri^' ^P"^'^^ pandurata, Uiycr. 
BinduTBea. Convi.lviilus arveasis, L. 

flaagsBindweci. Calystesia !»>p;um, R. Br. 



; S, Mich, (Wright). 

Pliysalis pubescena, h. (F. obscu?-a^—W.) 



Niciindra phyaaloidea, Gaertn. 
Hvoacvamiia nigor. Tj, 

it. GrotIM ; MflcklDBO, 19 July, abuudanl. 

Dalnra Stramonium, L. {D Talula^W.) 
latica, L. 

AUE- , cuMvolad by i 
(lENIIiKACE^. 

Sahhntin. antrnlaiia, Purali. 

S. Mlob, (Wilghi). 

FrasevaC,n'nlmonfii«, WaU. 

Jactsun Co. an;! wiistw:ird ; Add Aibor, (aifs Clark). 



id by Google 



STATE GEOLOGIST. 
epijrrodG^t:™. Halcnift clcfl"sa. Gnscb, 

IMaloL.L. HnF0i,9 July; Brummoni's I.; St. 
8. E. CUnlv. H.ub). 

K^^^tca Gc'iitiana qtiinqiit- flora, L. 

viir. iiccidentalis. 
FriDsftfl Gcniian. Gcntiana crinifa, Frnel. 

ino Arbor ; MmKIpdc, (Wiillaey). 

aoijiof rriDgea Gcniiana t]fitnnsa, FnVa. 

«^"™' AaD Arbor ; Dri.mn»M'8 1. , W Aug- ; Pt. a. Ctan, 

etrawcoiorsa GcntianFi nchrnleuca, FiocI, 



Wbili! 



Pt.uDCliene,L.MMi.,11 



IJartiMiia tcnella, Miiiil. (Cenlaurella paniGulala — 
W.) 

S. W. (Wriiflit). 



APOCYNACEiE, 



Apopynnm catinabinum, L. ' 

Ann Arbbr ; Ft. Gratiot. 

viiv. iiuiiBwwtiB. no. 



ASCLEPIAIIACEJE, 

Asclcpiiia Oi>i-nnt.i, Denaisnp. (A. Sijrinca—W.) 



:DUiliiT03i. AsolcpistS phytc.UccoMes, PuvsVi. 

rpioiiiikwoad. ^snli'nias purpurasccns, L, 



id by Google 
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'"S"" ^"'' Asclepifts vaiiegata, L. 

Ann Arbor. 

^"woert""*''™'' -isclepiaa quadrifolia, Jacq. 
a«mpMiii™™d Aaclcpias incarn.ata. L. 

moti|4Miik- Asclepias vcrticiilata, L. 

S. MMi. (WriglK). 

m 

t.li 
OLEACEJE. 

Frasinua Americana, L. (F. acvmmota ~W.) 

Ann Arbor; Di'ummond's 1.; FmmclCo. Ommon in tlioEoutLc 

Prasinus ptibcsccna, L. 

BtummoQd'eI.iS.Ml(jli, (Wrlglit). Comparatively rare, 

Praxiiius viridia, Michx. f. 

Ann Arbor. 

FraxiiiiiB sambucifolia, Lam. 

Ann Arbor; Eugm- 1. , common ; I'jneLake; S. W. jWrigLt). 

P'raxinna qTiadra3ip;u!at», Michx. 



nual growLhs beintr least liable to E>>parate into layeie. It Is mnch 
prBTerabLa for oara, being liRht aa well as tough vfbtD SMSOncd. it 
Is also extenElveJ; used by OabstniFi Ibr lioopE aud stuviB, but Tor 
iblB lbs Black Asb Is always pretorrad teora the Ei*°tor tteo wllli 

Tbe Kock Asb Is a. Emaller trw, imd <a generally found in am 
Tltdnlty of Bwampsor along etrcaniE. TbevnlDs of lis limber Is 
Ima'eaMfl by the rapidity of Its growcb. ]tte tougbor nnd more 
elasUo tlum tbe Wblte Aab.bullessdurable upon tiposure tutbo 
vIclBslludea or moisture find itryneee. Korlli of tbe EtiallB of Hack- 
Inao tbls la tbe pri^vaHlOE Bpeclea. The Bine Asb Is bnnd anl; In 
tbe eontlicrn port of tbo BtBta. lis tlmlier la prteed eqnRlly with 
tbttt4f the Wblto Ash, for which It la. snlisiltDt»d Id numy of Its 
nets. The Red Ash Is & Emollor tree imil furDlsIi<.'a Iues valuubla 



aristolochiacejk. 
a Oanadeijse, L. 



Poke Bcoftp.ajr- Phytolacca dccaiidra, L. 



id by Google 



STATE GEOLOGIST. 



" Chenopodium rubnim, L." 

S. Mich. (WrjgliE). [Probably a ayHonym 



lariinui, AmarantnB hyliridu! 



Amavaiitus retroflesus, L. 



Montelia tanaariKcina, Gray. 



POLYGON ACEJE. 
■ Polygonum orientiile, L. 



'■ PolygODum ampbibium, L. 

Ft. Gratiot ; Sflgtnaw Bay, 16 June. 

var. aquaricum, L. 

Ana Artior ; St- Mary's E, 1 Aog.; Mont Lake, (Mlsa Clark). 

Polygonum nodosum, Pers. var. iucarnatum. 



laiiy'a Tiiumh. Polygonum Peraicaria, h' 
Smnitwoed, Polygonum HydTOpiper, L. 

AnnArboi', 

WM smartimii. Polygonum acrp, H. B. K. (F. pimclatum — W.) 



id by Google 
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Polygonum aviculave, L. 

Abp Arbor; Braco Uino, Ca., SB Joi 

, viii', ereotiuii, lioth. 



Polygonum sag'ittatum, L. 



EiMk sma^m. polyfjonum Convolvulus, L. 

S. W. ^^V/tig^btj. 

Polygonum cilinode, Miclix, 



Pagopyi'um esculentum, Moencli. {Polygonum Fa- 
gopyrum — W.) 

Kum«' vertioillatns, L. {E. Britianiaa—W.) 

Anil Arbot; IsIiindB of Thunder Buy, 7 July; S. W. fWtigMJ. 



Eumos altissimus, Wood. 



Kumes Hydrolapatlium, Hudson, var. American- 
urn, Gray. 

ISrnooMlne, Ca,, 28 July; B, Mloli. {(Jnir. Hsrb). 

Euraex obtuaifoliua, L. 
Kumes crispus, L. 



"'K'^"'^ Euraex AMtosella, L. 

Anu Arbor; Ft. Gratiot; eagloaH 



id by Google 
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S='^'»^' , SaaBalVas offioiniile, Nees, {Lauvus Sassafraa—W.) 

ffercr-irasii, BenzoiQ odoriferum, Neea. (Laurus Be^izoin — W.) 

Kin'ltbiiBb, B' I^i"!'' [Wtislit)i inn -Ai'boF. 
WildAllspito. 

TnYMELEACE-(i. 

ELjEAGKACE^. 

eiiQpiiGrdu., Shopiiuvdiii Canadensis, Nutt. 



iij^raToart. Coniiindva iiiTiljolLifa, Nutt 

^' Auu Ai-lior; Ft. Gratiot; SiiilI Pt , Sag" 

JiiiMiIoccorHatCDVeLjL. Harm. 

SAOKUKAOEiJ. 

S, mch. (Wright), 

EUPHOKBIACE.^i. 



Spotted spuvgo. Euphoi-bia maculala, L. 

AnnArhoriS-W. {Wrifhl); Grcaao Isli., (Sligs OtotkJ; I 

^™^'i"B Biipliorbia coioliata, L. 

•^ ^ ■ AniiAi-bor. 

Euphorbia coiniautatii, Eaglm. 



urticacejK. 
TJlQins fnlva, Michx. 



Ulrans Amevicaiia, L. 

Ann Arbot; rramraoml'Bl.; aignr T., largoand com! 
Xrimus raocinoaa, ThomaB. 



,db, Google 
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Urtica gvacilia, Ait. 



"Stinging Urtica dioica, L. 

OroaOip.L Hiiili.,18Aug.;S. W. (Wright). 

odNcMie, Laportea Oauadensis, Gaiidich. {Urtica Ganadensv< 
— W.) 



Himiiilus Lupulus, L, 
■ Platiiims occideiitalie, L, 






Juglana c 
Juglans nigra, L. 

Ann Arbor. Gener.illj tUf mis 

Cavya alba, Nutt. 
^ Caiya sulcata., Nutt. 



Scko^°°" ^^i"S^ glabra, Torr. 
'!t^.''?E'„,-. . Carya amaua, Nutt. 



is abiiQliaily repriaenleiS ii 



CUPCI.lFEIi.Tl. 

Qiiercus ntacrncavpa, Michx. 



, Commoi) liirtiiiglioiit tlie fiouHici'ii 
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Siromp White Qnercus Prinus, L, 

var, discoloi', Michx, { (-. 

^oT'*^"*""" Qn'^i'CT^s Castanea, Willd. 

'''iwarf^Bt- Q'^si'<^"s priaoides, Willd. 

ifliiioi Qf aiDgie Quercus imbricaria, Michx, 

"^- ino Arbor. 

'*fflS'^"Ta^ Q'l'^r'^''^ tinctoria, Bai-travn. 

low-barked Oak *™ 4rbor. 

Goarieioaii. Quercus coccinea, Wang. 

Ano Arioc- TroTerBe CitT 

Bed Oak. Qncrcxis Itlilll L 

Imbedrtod 
'Iwamp S^aniab 



c 


8ti a Lu Ir oi 








Ab 


oakfam j Isabo 




nted m theH 
mber 5 


outham 
holm 
Mack 



■ sMjuas B lurgB stEe. Boolhirard Hi 
flj bet la rnpiaoed. by otbar Hud m 

a i,.,ors8Clty Q. on«mil ftoo— ' 

ppaaraaoB " * ' ' 



Caatanea veHCa, L, 



• Fagus feri'Hgiiiea, Ait. (F. sylvatica — W.J 

Ann Arbor- MaoklnM.coiniDoa, but so rsHncod lu size na lo bo of lit 
ioao to ^DrthporC, tho boech liore fDrmlnffa vBryJarEo imclTa 
able part of the forest growth. Here wore shsd Itie largest n 
moBtperteotapecimens- In the sootbern cwmllesltia very Co 



Hijr^Mn,Kue Oarpisua Americana, Micbx. 

Iron-w'o^ ■ ABn arbor. 

ffiip-Homboaii, Qstiya Vir^'nica, Willd. 
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Betnla papjracea, Ait. 

Grave]]; Ft. , L, Huron; Falsa Presqn' iBla, L. Hurou; rrammond'BI.j 
SaffxT 1. i Emniat Co. TbiB Is a fay common tree UirongtuKit lbs 
lake sboi'ss, growing In the raQBt unnimrBble altuaUoils, but Beldam 
fDnulog a large trunk. It Is apt to Bprine up u BeoooA eroirUL 
whero Uie forest boE been deslro^ed by tux. ibere is a Tu-Iety m 

Soowo as " rod biroh" by tha Indiana ani Half-BrBOdB, wltb pals 
leddisb bark mudi more bi'l;tle Uvm tha ordinary. 



Hoarj-Willow, Qg}ix Candida, WiUd. 

Aim Arbor; Drnmmonil's L; norfll Bliors of Li 
obandaat, growing Id Uie slullow margin of tl 

LowBuBii 'wu- Salix humilis, Marsliall. 

"' Drutomonil's I. 

Gtocwswiuow. Sails discolor, Muhl. ■ 
Silky-iiaadod Qalix erlocepliala, Michx. 
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^wSv"" ^^^'-'^ coi-data, Miih!. 
N^^^avaa galix angHstata, Pursh. 
Salix rostrata, Eii 

Ann Avhoj'; St. Joseph' 

Brittle wiuow. Salix fragiiis, L. 

Black willow, galix nigra, MarahaU. 

snining Willow, galis lucida, Muhl. 

Drnmmoncl'sL; S.E.(UniY. Hwb). 
i^Btov=d g^ii^ longifolia, MuW. 

" "' S. Mich. (Univ. Herb.) 



;wiuo«. Salix Babylonica, L. 

Cultivatoa in many plaooB tor ornaineni. !3a.rcly aponl-nieons. 

nAspi^n. Populus tremuloides, Michx, 

Ann Arbor; Band Pt., Saginaw Rj Dnnnmona'B L; Bngar I. , tlilH and 
the neit ware arowlng abundaal, large and promisouooslj lo- 
gelher; Antrim U). This is one of tho most cammon trees about 
the iaks Ehorca, seldom attaining, howsver, a large bIzo. II often 

where the torcst grow tli has been prostrated by fire otlempeat. ; 

iothsii Populus gi-andideotata, Micl — 

Aon Arbor; Sand PL, Saginaw Bay; Suoarl.; Antrim Co Thin isn 
rai'er but maro TaiuaEilo trcs than ^o last- Th^y are often foDud 

nnfayorabLe Hltnatlon lor tlia sako o( B^iob oompany ; ithile tlio 
[brmer oCtva intmdes upon soil and BiCoatinne choSLm by- tbe latter. 
Tlila often foriEiB a larga trao with a naked, ainDotli and dlu^.yel- 
low trunk espaacllus Ita lirawny and eonsplonoua llmba at o height 



Populus monilifera, Ait. (P. Canadensis — W.J 



slmro a few miles north of mk Gi^ids, Antrli 
Iflmh.irdy Pop- Populug dilatftta, Alt 

nralized. Probably the largest , 



Jllier localities, eparlnely"[uil- 



,db, Google 
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Pinna Strobua, Ii. 



(K tlie Pmes, tha last Is most v^uabla and moat abundant lu 
tbe valley of llu Sagioaw rlrer, -tritlila 21 miles of ita niDnlb 
tboFB^Q lift) ^tt imrin mill- wliiih are amployQil npoD tbe l0£a 
oFthifiBpLi iL I ' ilhii] tbaspaoe of IhreB miles 

tbeiomEii !>< II II I mil Theae logaare "polod" 

iavra Ihi^ 1 1 i i li^ p^ne laoda tbraugh whioli 

(her flovv I 'lOgbuw B jmd at Flgenn 

KiTSr, Finn ' I II illuw BtTsr,Hacon Co.lhB 

me tho logs b) m-jJia di lL- _aijll straama, mlLlB bass bean ereot 
ed fbr the uuuiDtactDre or Imober AlDnjithe northern sbore, tbe 
"Norway Pine" bmumes frequent At BllcItapLds BBdTrBTetBu 
City,J* raimaa IS more BitensLvoly sawed, wbich furnlsbea leaa 
valuable lumber tor general purpOBm, tliniiL,li iiTi Euitihlo fur 
flfwrlnf Tbla Ja gemrall; faiind In buo I i i I Mil i hl 

Ingi'PlneplalnB," tbotreeabavlng 1 lII r i 

Bad preasnllng a baan-tlCnl orobard Ilk i 

lb Hlqblgan prodoci 



or In smnJl cRiEtera in the m 
and Hemlncts i* Sontaaa 



re foil 



., Marsliall 



Abies Frtiien, Purah 






N W (UnlT Herb) 






AbiCb Ca,iadi'nt-i8, MiUi\ 






Shors of L Horon, bnt not common f.om Huron 
Diummond'^ I Emmet and Anirim ooonties 
speclos known to excel the large and rot^fatn. 8 
tiina on Ih" shorra ol L Miob , In Antrim coi 
tbis esceptton, It was rarely mot witb dnrlng tb 
iff found also in Otlawa, Kent and Allegan count 


;r. 


Abies nigra, Poir, 

Wbitmore Lake, Washtenaw Co.; 


Tbe Cove, L, Huron; l>ru 
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S^vim ^"^'^ -A-biee aiba. ilichx. 

Urammonrl's I. , common ■ Si 
rara. Tlie blacK spruce 

racit '^mctma I'iH'is Americana, Miclis, (Finns pendula — W.) 



T ja cicc lie ti B L 

T ae a 

la Isw and 1 



^'T m 

n 7 
pe u CO 



Jimipenis Virgiiiiana, L. 

Ann Arbor; THundor Bay Is.; N. W. (Univ. Herb) i S.Mich. (WngiH). 

var. humilis, Hook. 

FalBO Ptesq.u' lalB, with tramog atemB BBft. long; Haad duiiea, Emniet 



Arissetna tripliyllum, Torr. (Aiixin triphylh.1,1 
a Dracontium, Sclmtt. 



Pcltandra Virginica, Raf. (Iie.nsselaeria Virginioa 
— W.) 

fi, Mlob. (Wright). 



id by Google 
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Stimk Cabbage, gymplocarpus fcetidug, Siilisb. (Modes fmlidii:^^ 
W.) 



Acorus Oalamus, L. 





TYPHACE^. 




Qit-tailPlag 


Typha latifolia, L. 

Ann Arbor, eojntoon; SafiimwB.,o 


mmon 


Bui-rocd, 


Sparganium curycarpum, 


-sp 



Sparganium simplex, Hudson. (S. Americcmum — 
W.) 

Ft. Gratiot; Saginaw Bay, M Juno; S. E. (Wrlgbt). 

Lemna Irisulca, L. 

S. E. (Wrjgbt), 

Lemna minor, L. 

S. W, (Univ. llorb)jKoitb]leId,W.i?lltennwCo.,(iIi33aarK>. 



Potamogeton peifrtliatus, L. 

S. Hicb., (Wrisht). 



Potamagoton lucens, L. 



ALISMACEJ;. 
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Arbor, (Jliss ClarkJ. 

Scbouc>izei-ia palustris, L. 

S. W. (Wrfght). 

Aliama Plantago, L. var, Americaiium, Gray. (-d. 
Plantago—W.) 

Ann Arbor ; 8. W. (ffriglit). 



Sagittaria variabilis, Eiigolm 

"PBiignuliig,"B!iy Co.,26Jime; Ann Ar 

var. divei'Rifolia, 
g. Kich., (Dniv.Horb). 

var. angusti folia. 



Saffittaria pusilla, Nutt. 



HYBBOCHABIDACEAi. 



ViLllisneria spiralis, L. 

OECHIBACEiB. 

Orchis KpoctabiliR, L. 



Gymaadonia triclcntato., I/Indl. (^Hahenaria iriden- 
tata—W.) 

B. "W. (WrisM). 

Plataottiera, ovbicnlata, Liiidl, {^Habenaria orbicu- 
Ma—W:) 

Ft. Gratiot; Eiilso Presqn' felo, L, Huion, 11 July; DrLmmonil'a 1. j Saul, 
SWMarla,(»ls3 Clarli), Hire, 



Braotwi QreoB Platantheva bracteata, Torr. (Habenaria braoteata — 
orchis. ^^ ' ^ 

NortJipra Grscn piatanthora hyporborea, Iiindl. (Habenaria huron- 

Am.Artar;SiuKwPl,.Th™aerB[iy,ejulr}Korlbportig,W, [WrlEW). 
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^ Platanihera flava, Gray. {Habenaria herbiola^W.) 

innirborj S. W. (WrieLl). 



"or"h™"*'^'' Platanthera blepharigUottie, Lind!, 

Weetorn Orchis, platanthcra leuuopbffia, Null 

Hiij-geii oi'cJiis. Platanttera laoera, Gv&y. {Hahe-iiaria payaodes, 
partly— If.) 

S'n»]iP'"g3 Platanthera pBycodes, Gray, (^Halienana psycodes, 
partly, H grandiflora and fimbriMa — W.) 

Ft. GratiotjbrnmIDOinl'Bl,22Julr;S.W. (Wrisht), 

LMgcPurpin Platauthera fimbriata, Lindl. 

itiuseu-Oronia. jiiiford Oajtlnnd Co. ; Ann irbor, [Mira Clart), !•. MnsaSa nccurs nt 
Core 1., L. Huron, jAusUn). 



Goodyera piibescena, E. Bi-. 



ifldifs' Tresses. Spiraiitbes gracilis, BJg. 

S. W. (Wrislit). 

Ladies' Tresses. Sp!rant!ii!S latifolia, Ton-, ia Lindl. 
Liuiiea' Tresses. Spiranthes cemua, Richard. 



cdypso. Oalypso borealia, Salisb. 

Forty-milB polat, PrcEqu' Me Co. 
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jstylis monophynus, Lindl. 



Oorallorhiza ianata, E. Br. ((7. vema — W.) 

a, E. (WfigbtJ. 

Oorallorhiaa multiflora, Nutt. 

?t. aux BarqofB, HnroB Co. , 20 June; St. Mortin's I., IT Jii 
(WrtgM). 

Corsiilorhiza odontorbiza, Nutt. 

EieL woods, (Gray.) 

CoraHorbiza Macrffii, Gray. 



, Cypripedium parriflorunij i 



fp!r^^^'^ Cypripedium acaiile, Ait. 

IpporwaSi, C. "W". , atawmllaa frc 
AMARTLLIDACEJ!. 



Alctris fariuosa, L. 

S. E. (Wrighl). 




IBIDACE^. 




Iria vereicolov, L. 

Add Arbor; Ft. Grattot; Sagtanw Bay, 
a!l over tda Sonthem Pon insula. 


tommon; Mactin 


Iria lacostria, Nutt. 


■OWStotlfcckli. 



■- ancepa, (S. anceps — W.) 
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Smilax hispidaj Mulil. 
inowar. Smilax liorbacea, L. 

var, pulverulenta, (8. pcdimculam—W.) 

S. Mloh. (WrlgUt), 

Smiliix tamaifolia, Michs. 
igMUi- Trillium cernuum, L. 

n, S. Mich., (WriEUt). 

Tniiium, Trillium crectum, L, 



in Arlior with Soir- 



PolygnnatuiM biflorum, Ell. 

Polygon atuin gigaiiteum, Dietrich. (Convallaria 
-muUiflora—W.) 

• Smilacina racemoaa, Deef. 

Ann AtbOf ; Drunioionil'B L 

Smilacina stellata, Deef. 

ed I ; Huron Co. ' . ■ " -. 

Smilocina ti'ifolia, DesF. 

a. Mioi. (HaiT. Hotb). 

Smilacina bifolia, Ker 

inn Arbor; Fl. Gratiot. Common CTciyvfbcrc, 
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Clinton i a boi-ealia, Raf. 

OommDn la ahady, mfilsb wooits throiigboiil 
(Ob peninsula. 



AllitiQi cprmium, Rotli. 

S. W. {Wright); inn Atbor, (JHas Clarli:). 

Allium Canadense, Kalm. 

Aun Arbor; S. ahoro of SaEmaw Bay, 1* June; S. Mitli. (WriEbQ. 



Turk-i cap Lily. LiUiim superbuiYi, L. 

Acq ArBor, (iHss Clart). 
^'Snguo'^'"^'^ Erytbroriiiim Aiiiei'ica 



SUiLANTHACEZi. 

Uvnlaria grandiflora, Smitb. 



Cvulana seseifoiia, L. 

S. B. (Wright). 



[sione. Zygadenus glauous, Kutt. [Melanthium glaucum — 

W.) 

8. W. [Wri£ht). 

ssiispiioioi, Tofieldia glutinoaa, Wilkl. 

JUNCACEJE. 



Ljiaiila compestri 



id by Google 
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I, Mlchs 



Jiiiicus articnlatus, L. 
.Tiinens nodoana, L. 

DciJiomoiiil'al.,2B July; Qrfinil Trnvprso !tay (E. arm), ibuncian! 

Jiniciie marginatus, Rostk, 
S.Micll.,(UniT, Horb) 

Juncus teauia, Wilid. 

StutgeoQpt., L. Horon; S. Mleh. (Univ. Herb), 



PONTEDEEIACE.E. 



Day-IlQwer. 

*T^ ^B">'"' Tradeacaiitia Virgi 



Oommelyna Virginica, L. (C angustifoUa~W. j 

a.W. (WrOgM). 



EHIOOADLON AC E JE . 

Eriocanloii septanguiare, Withcrirg. {^E, pelhu 
dmn — W.) 

S. W. (Wriglrt). 

UYPKEAUEJ!. 

Oyperua diandiiia, Torv. 
var. caHtaiK^iis. 

S. E. (tInlT. Herb). 
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"Oyperus phymatudos, Mulil.?" 

S. W. tWrighl). 

Oypenia liliculmie, Vahl, {G. mariscoides — W.) 

'a. mzli. <WriBlil), 

Dnlicbium apatbaceum, Pers. 

S. Mich. (Wtlght). 

tlemicarpii siibsquarrosa, Neee. (^Scirpus subsquar- 

S, W. (Wrighl). 

ElQocharls fiquisetoicice, Torr. (Sdrpus cquisetoides 
— ly.) 

Bleochai-is qiiadi'angAilata, R. Br. 

S. Jlich. (Gray). 

Bleocliai-is oljUisa, Shultes. {Scirpus capitalus — W.) 

B. E. (WjlgM). 



EulruElL 



intermedia, Schnltes. 



Eleocharis temiia, Schaltes. (Sdrpus tenuis— :W.) 
a. £ (Wiigiii). 

Eieocharia coijipvesea, Sullivant, 

.EleoctiariH acicnlaris, R. lie. (Sdrpus acicularis — 
W.) 

S. W. (WrlgM). 



icirpus laciiatris, L. (S. laoustris and acutus — W.) 

Saginaw B., common; Pine lake, Emmpl Co., abuniiBlit; S.E. (Wrfghl). 
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mavitimus, L. {S. moGJ-ostachyos—W.) 



Scirpus sylvaticua, L. 



wool-grass. Scirpus Eriopliorum, Michs. (S. Erisphonio—W.?) 

S. W. (UiLlv. Horb). 
a^^a Cotton- Eriophonim vagicatum, L. 
^ ■ B, Hleli., (Cniv. Hsrb). 



''^wm'"^* Erioptiorum poly stacli yon, L. 

*' S. Mich. (Wrislit). 

Var. latifolium. 

3.Micb. (Uuiy.JIerb). 



FimbHstjlis epadicea, Vahl, (Sdipus spadic 
W.) 

S. W. (Wf igtt). 

Fimbristjlis autumnalie, Eoem. &, Sliult. (Scirpus 
autumncdis— W.) 

S. Michigan, (Wrislil). 

Fimbi'istylis capillarie, Gray. (Scirpus capiUaHs — 
W.) 

B-MichigsH, (Wright), 



Cladinm mariscoidos, Torr. (Sokcenus mariacoides— 
W.) 

S. Mioh. (Wright). 
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Sclerlsi ivia:loraeratH, Miclis. 
Scleria verticillata, Muhl, 

BwJifiips, (CooJey), 



Carex acirpoi(!ea, Micljs. 

H.E.(m,iv.Harb). 

Carex poiytriclmides, Muhl. 

E.Mloh. (WrlgliJiN.W. (Univ. Hofti), 

Oarex bromoidos, Schk. 

ArLWimOo.;S.E. (Wright). 

Cares Sartwellii, Dew. 

S. Mich. (Dnlv. Qerb). 



Cavex dectimposita, Muhl. (0. panioulata—W.f) 

a. Mich. (Wright). 

Carex vulpinoidoa, Miclix. (0. seiacea—W.) 

Btargeon Pt,, L. Huron; S. aiiili. (Wrlglit). 

Carex stipata, MuW. 

E.MioH. (Wright,). 

Carex cephalophora, Mntil. 

S. E. (Wright). 

Carex rosea, Sohk. 
Cave: 



-W.) 



Carex Dewe^^aua, Schw. 

B. Mid). (Wriglit). 

Cares Btclinlata, Good. 

EturEcm Fl. , L^ Huron; S..E. (Wrlglit), 

var, stTJlie. 

S-Hioh. (UnlT. Berb). 



Carex lajvopudioides, Scblt. 

B. Mloh, (Wright). 

Tai", cristaLa, (G. crisiaia — W.) 

B. Mich. (Wright). 
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fiarex festucacea, Sclik. 

E. Mieh. (Wright). 

var. teiieia, (C. tenera^~W.} 

S. Mich. (Wright). 



Oavex vulgaris, Fries. (C. caespitosa—W.) 

a. Wloh. (Wright). 



Catex Bnxbaumii, Wabl. 

a. E. (Univ. Beth). 

Carex aurea, Nutt. 

a E. (WriBht). 

Carex tGtamoa, Schlc. 

S. JJMi. (Dniv. Herti). 



s Darisii, Schw. & Torr. 



Cares virescens, Muhl. 

9. Mioh. (Wriglit). 
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Caiex Nov£e-Ai)gli£e, Schw. (C coUeda, nigro-maT-' 
gmata — W. ) 

S. E. (Wright). 



Grand Travorse Bay. 

Carex Pennajlvanica, Lam. {G. marginala — W.) 



Oarex piibescene, Muhl. 
8. MIoh. (Wrighl). 

Carex miliacea, Muhl, 

S. HLcb. (WriBlit). 

Carex scabrata, Schw. 

S. Micb. (Wrigbt). 



-W.) 



Carex CEderi, Ehrh. 

Carex flliformis, Gmelin. 
E. uii;ii. <Wrigiit). 

Carex lanffiimoaa, Michx. 

B. E. (Univ. Horb). ' 

Carex lacnstris, A-Villa. 

S. Mlolj. {WrigUt). 

Carex ari state. 

Ldtc Bhoro3 and river-banlts. (Univ. 



Carex comosa, Boott. 
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Oarex intumesceaa, Eudge. 

■ Oarex follienliita, L, ( G. folliculcia and srardhophp- 
Sffl-^IF.) 

B.SIIeli. (Wright). 

Oarex lupulina, Miilil. 



Oarex ampullacea, Good. 

BaarO-eali.lmmetCo.iS.Mloli, (WrlgW). 

Tar. utriculata. 
S. K (UlIv. Herb). 

Oarex cylindrica, Schw. 



Phleum pratcuae, h. 



Sporobohis serotmwe, Gray. 

Sandy ivet places, [Gray). 

Aguostis pereanaua, Tuckoria. ( Trichodiuin scdb- 
rum-^W.) 

S. HioH. (Wright). 

Agcostia scabra, Willd, [IViohodium lascijlorutn — 
W.) 

a. Mioh. (Wright). 
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iLgTostia cauina, L. 

Auii ArljQi'. 

AgTOstis viiigai-ia, VVilb. 



■ Mnhlenbergia glomerata, TriiL. {Polypogoii racemo- 
se— W.) 

■• Mnhlenbergia Mcxicaiia, Triii. (^AgrosUs lateriflora 



■ Mnhlenbergia WiUdeno-vii, Trin. (Agrostis fenuir 
Jiora—W.) 

a. MldiigaD, (Wrlgbt). 



Mnhlenbergia diffusa, Sclirebei 

a. Ulcii. (Wrighl). 



iwsross. Calamagrostia Canadensis, Beavw. (Arundo Cana- 
densis — W.) 

,1't. fmChcM.L. W(cli-;B. E. (\7i'lgljt). 

it-gTB^a. Oalamagvcstis coavctata, Torr. (Arundo coarctata — 
— W.) 

C'alamagrasiis longifclia, Hook. 

PL suChano, L.Mich.,i» AiiB.; iotrlm Co., cocunon: B. W. [Uniy. 
Hra-ii). 



Oryzopsie melanocaipa, Muhl. (FiptatJierm 
Cfrum — W.) 

S. Mich. (WrigLt). 
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Cord-Grass. 



Bouteloua curtipenclula, Giaj. {^AlherojMgon aplu~ 
dioides — W.) 

S, Mioli, fWriglitJ. 

Elusine Iiidica, GaeHii, 

S, Mioli. (Wrlgkt). 



Eatonia Pennsylvanica, Gray, (Kceleria Pep.ns^ 
vamca—W.) 

S. Mich. (Wright). 



Grnsi. 


Ghccriii CiiTi^idciisia. 

S. W- {U^iv. Hi;rb,) 




Glvcuria ekmjifata, Trin. 

Wot wcmda, (Bray.) 




Glyceria rcrvata, Trin. (I'oa nnrvata — W.) 

S. Mich. (Wright). 


Enod MradoHT- 


Glyceiia aniiiiHca, SqiUIi. (Poa a'j'^cUioa, vai 

B.MH!li.,(Wrislit). 




G]yceriaf?iiiliiTia, I!, Br. 

S. Mich. (Wr(si.t). ■ 


rLowSpoar-Grass 


■ Poa annua, U 

Ann AchM ; S. E. (Wrigiit). 




Poa dnbiliH. Tcht. 

S. MlohlgBn, (PdIv. norS). 




Poa aylv.!Kl!'i>^, Gray. 
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Poa eerotinfi Ehih. 




Poa nomoralis, L. 




S. Mch.. (Wrigllt). 


Boujth Hiiiulow 


Poa trivifilis, L. 


S. Midi. (Wriglit). 


GraM/' "" 


Poa pratensis, L. 

S. B. (Wf Iffht). 


Eliio-GraES, 


Poa coraprnasa, L. 




hvagvoatis re plans 
S. ilLcli, (Wrigm), 



., Ncefi. (Poa reptans—W.) 

Eraj^rostis poreoides, (Poa eragronli-'i — W.) 

Eragrostia capillaria, Nfica. (Poa capillaris and hir 
Huta—W) 

S. Hlch, (Wrlglil). 

Erafrroatis pectinacea, firuv. Poa Mrnula — IF.) 

3, Miom (Wi'iBht). 

var, spectabilis. 

S. Mich., {Onlv. Herb). 

Featuca toiiellii, WJIltl, 

B. Mich. O^riKhl). 

Festuca ovina, Gray. 

yar. dui-iuscula. (F. duriuisnula — W.) 

S. m<ib. (Wrlglil). 

Festiica iratatia, Willcl, 

a. E. (Wi-i.!!U), 

Bi'oraiiH secalinuB, L. 



Bromua ciJiatus, L. 

CIwloTOlx.EmmotCo.; S. Mloli. (Wright). 

vai', purgans, (B. Purgans — W.) 
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'Biyinus Canadensis, L. 



Elyiniis striatus, Willd. 

var,- villosus. (R villonus — W.) 

S.Mioh. (Wright). 



GymnosticbHm Hystrix, Schrcb. (Elyinus Hystria- 
~W.) 

Ann Arbor ; S. MicU. (WrigM), 

Aira csespitosa, L. 

3. Uii^h. (Wrieht). 

Dantlionia spicata, Beauv. 

S.Mlob. (Wright). 

Trisetiim aubspicatum, Beauv., vai'. molle, Gray. 

N.E. (Uuiy.Harb). 

Avena striata, Michs. (Trisetum purpiiraacena — 
W.) 
a. E. (Wfiaiit). 

■ Hicrnchloa bovealis, Roem. & Scliultes. 

a li (Onij. Herb). 

Phaiaris arundinaoea, L. 



Paiiicnra filifonne, L. {Digitariafilifoi-m'K—W.j 
l-'firiioiim glabriim, Gaiidin, 

Pauionm sanguitiale, L. (Digikiria aanguinale — W/) 
Panicuni capillave, L. 

Ann Arbor; If laaion Point, Qrand Trnvorso Ctt. 

Paaicum virgatum, L. 

B. Mich. [WrIgUt;. 

Panicnm latifolium, L. 

S. Sfeh. (Uni'J. Hcrt). 
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PaniciiDi dicliotomnm, L. (F. nitidum and puhes- 
cens — W.) 

Grmi.ir™v=™Co.iS.H:ch, (WrJElit). 
airnyard^i'oss, pailiciim Cl'US-galU, L. 

Panicum nervosum, Mohi. 

S. Men. iTrlsbt). [AaynmymfJ 

FoEinu, Setaria glauoa, Beauv. 

B^tS-S"' Setaria viridis, Beaiw. 

jUin ArliQC ; Emmot Co. , growlug in Aolfls with Iha /olIoHiog. 

Setaria Italica, Kunth. 

Emmet Co. , onltlvMea by the iDflians aa Man. 

Bnr-GrMB, Oenohms tribuloides, L. (C. ecMnatus, var. (ribu- 

loides— W.) 
a. W. (Wright). 

Beard-Gtasa, Aiidropoffon fiircatus, Muhl. 

S.Mich. (Wright). 



:itm ai'vense, L. 



Equisetum sylvaticum, L, 



Equisetum hyemale, L. 



Equisetiim scirpoidea, Michx. 

riLICES. 

Polypodium "vulgare, L. 
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Stnithiopteris Gerniaiiica, Willd. 

Ann Arbor. 

Alloaorus gracilis, Pres), 



Ptei'is aqnilina, L. 

Ann Arbor; Ft. Gratiot; Drominfiud'B I.; Emmet D 
OtlavTOCo.;E.mdi.(ffriglit). Commm. 

Adiaiitum pedatom, L. 

(Wtlglil). ' ' 

Wnodwardia Virginica, Willd. 



n Tri';homaiios, L. 



Dioksnnia punctilobula, Hook. 



Cystoptena liulbifera. Benili. (Afipidimn bulbife- 
rum—W) 

AnnArSor;S. E-CWrigM). 



), Willd. 

Aspidiiim epiaulosura, Swarlz. (A. intei'viedium— 
W.) 

Ann Arbor; Emraet &.; S. MIgIi. (Wriglit). 

var. Bootii, Gray. 



Aspidiiim cristatiim, Swai'tE. 
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Aspidium acrostichoiJes, WilM, 



Osmanda regal's, L. 

Aon Arlior; JC. Gratiot. 

var. spectabilis. 



, L. {0. interrup[a—W.) 



Bolryctium luiiarioideR, Swartz. (B. fwmarioides — 
W.) 
Ft. Gratiot; 3. MIob. (Wright). 

Botrychium Virg'nicum^ Swartz. 

Ft. Gratiot; B(iiinwPl.,HiuiiderBay,a July; Drummond'B l.,13Aug.;^ 
Bmiuot Go. , ridi wooda, rather cammoa, S. Mich. (.Wriglit). 

LTCOPODIACEjE, 



Lycopodium inundatum, L. var, Bi^elovii, Tuck. 

Wll]owRiver,HatoiiCo.,a)Ju!H!iDrQmmond'aI.iBagarI. 

Lycopodium aniiotiniim, L. 
Lycopodium dendroideiim, Michx. 

W. (Oiiiv. Herb). ' 



Sclaginella npus, Spring. 
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CHAPTER X. 

. GKITEEAL EEMARKB ON THE PKECEDINO CATALOeUK. 

Although the teri'itoiy repreaeiited by the foregoing Gata- 
togue does not extend into the Upper Peninsula, it nevertheleea 
ombraoea a portion of the "Lake Superior Land Dietdct" as 
reported upou by tlia Botanist oi' Foatei-.ars'd Whitney 'a purvey. 
Within this portion of tlieir terrilorj, we have detected 95 spe- 
oies of plants not enumerated in W. D. Whifuey's Catalogue. 

The number of species embraced in thia Catalogiie is Sli 
more than in the Catalogue formerly published by Dr. Wright. 

The total number of epeciea enumerated (excluding varie- 
ties) is 1305. Of these, 85 species are of foreign origin. The 
introduced species embrace a larga proportion of onr common 
weeds The Black Mustard (Sinapia nigra), Shepherd's Purse 
(Capsella Bursa pastoris), Mouse-Ear (Cerastium vulgaium and 
C. viscosum), Purslane (Portulaca okracea), Mallows (Mglva 
rolundijolia), Corn Speedwell (Veronica arv&nsis), Pigweeds 
( CheTiopodiwm. hybridum and C. album), Amaranths (Ainarantus 
hybridus and A. retojiexus), Princes feather ( Polygonuin orien- 
tate). Sorrel (Rumex acetosella), Crabgrass (Panicum sangui- 
rude), and the Foxtail grasses ( Setaria glauca and S.viridis), 
ate common garden nuisances, and several of them spread 
tbemselves extensively through cultivated fields. The follow- 
ing more rarely encroach upon our gardens, bitl, make them- 
selves at home in cultivated and pasture fields : Buttercups 
(Banunculus acris), Horse Radish (Nasturtium armaraoia), 
Field Mustard (Hinapis drvensis), Cockle (Agrosiemma CHihago), 
Sa,udwoTt.( Arenaiia ser-pyllifolia), Chickweed (Sielluria media), 
Bladder Eetmia (Hibiscus Trionum), White Melilot (McUlolua 
fdba), Common Daisy ( Lecanthesnum vvlgare). Groundsel (Sene- 
oio vvlgaris), Common and Canada Tliistica (Girsium lanceola- 
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turn aud G. ai'vense), Burdock (Lappa major J, Spiny Sow This- 
tle (Souohtis asperj, Field Bindweed ( Convolvulue arven&is), 
Niglishade (Solamim nigrum), Jamestown weed (Ddtura sira- 
monwm). Wild Tobacco (Nicoliana rustica), Ladj''^ Thumb and 
Black Bindweed {Polygonum Persicaria and P. convolvulus). 
Hemp {Cannabis saiitra;), Brown Bent Grass (Agroslis canina), 
Floating Foxtail (Ahpecurus genioulatus), Wire grass (^few- 
me Jndica), Eragrostia [Eragroslis poteoides), Chess {Bromtis 
secaKnus), and Barnyard grass (Panicuw. crusgalli) A few of 
our naturalized plants seem to have escaped from a state of 
oultivaftion, Buch as Red Clover {Trtfolium pralense), Par ans'p 
(Pastinam saliva). Hyssop (Hyssopus officinalis), Peppermint 
{Mentha piperita), Jlorehonnd (Marrubium vulgare), Henbane 
(Hyoscyanius niger), Buckwheat {Fagopyrum esoulentum) and 
Timothy Grass (Phleum pralense). Several species seem to be 
confined almost entirely to roadsides and waste places. Of 
snch we may name Hedge Mustard {Sisywbrium officinale), 
Soapwort or Bonncing Bftt (^Saponaria officinalis), Cowherh 
{ Vaccaria vulgaris), which is not common, Indian Mallow (Abu- 
tUow Aoieennce), equally rare, Spotted Hemlock ( Conium macu- 
latum), Wild Teasel (Dipsacus sylvestris), Elecampane (Inula 
heleniutn). Mayweed {Maruta coivla), Tansy [Tanacetum vul- 
gare), Great Mullein ( Verbascum Thapsus), an abundant pest in 
old fields, Toad Fiax or Butter and Eggs (Linaria vulgaris), 
often a, bold intruder into cnltivated fields, Vervain ( Verbena 
haskia and V. urticifolia), Catuep {Nepela Cataria), Hemp Net- 
tle {Gakopsis tetrahU and G. Ladanum), Motherwort {Leonurus 
cardiaca), Comfrey {Symphytum officinale), Gromwell (Lithos- 
permum arvffnse and L. officinale), Stidkeeed {Echinospermum 
Lappula), fionnd Tonguo (Cynoglossuvi officinale), Apple of 
Peru (Mcandra pkysaloideii), Jerusaiurn Oak and Mexican Tea 
(Gheno}xidium bolrys and C amirosioides), Sraartweed (Polygo- 
-niim hydropiper). Dock {Bumex crispus and if. oUusifolius), 
and Stinging Nettle ( Urtica dioica). But few trees and shrubs 
have been truly naturalized inthe peninsula. Of such I have 
recognized the Sweet Brier (Sosa rxtbiginosa), very c 
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Mackinac island, Bittcrewcct (Solanum dulcamara), the Brittle 
Willow (Sditi fragiUa'), and the Lomhardy Poplar (Poputus 



A very considerable number of our wild plants arc known to 
pOBseas medicinal properties. Fourteen of the naturaliaed 
species fall into this category, via: Toad Flax, Butter Cupa, 
Black Mustard, Horse Radish, Spotted Hemlock, Elecampane, 
I;, (Solanum dulcamara), Jamestown Weed or Stra- 
Henbane, Great MuIieiE, Horeliound, Peppermint, 
Wormseed, and Hemp. A more considerable number of our 
native plants hold an established place in the pharmacopceia, 
viz: Flowering Dogwood fCoi*nws^onWa J, Spotted Or anesbill 
(Qeranium ■macvlatwin), Batternut (Juglans cinereaj, Mandrake 
{Podophyllum, peltalum). Goldthread (Coplis trifoliaj, Black 
Snakeroot (Gimcifuga racemosa). Creeping Spearwort. (Sanun- 
cuius Jiammula var. replans), Tulip tree (Liriodendron tulipi- 
feraj, Bloodroot (Sangumaria Canaden&is), Sececa Snakeroot 
(Fdygala Senega), Wood Sorrel (Ox^is sirictaj, Poison Ivj 
(Sktis toxico dendron), Indian Physic (Qilhnia trifoliola). Wild 
Black Cherry (Frunus serotina), Ginseng (Panax quinquefo- 
Hum), Dandelion (Taraxacum dens-4eonis). Lobelia (Lobelia in- 
jlaia), Wintergreen (Gavltheria procumiensj, Bearbei-rjj (Arc- 
tostaphyhs uva-vrsi). Prince's Pine (Chtmaphila umbeUata), Spice 
Bush (Benzoin odorijerum), Pleurisy Root (Asclepias ivherosa), 
Buckbean (Menyanthes trifoKata), Sassafras (Sassafras officin- 
ale), 'Ro-pe (Sumulus lupulus). Slippery Elm (Ulmus fulva), 
Juniper (Juniperus communis). Sweet Flag (Acorus calamus) 
Wild Tumjp (Ariscema iriphyllum), Columbo (^rasera caroli- 
nensis), which is different from the imported Columbo, Prickly 
Ash ( Zanikoxylum, Amencanum), Agrimony (Agrvmonia eupor 
ioria). Fever Root (Friosleum perfoliaium). Black Alder (Ilex 
v&rUcUlata), Culver's Physic (Veronica Virginica), PcmiyTOyBi 
(Hedeoma pulegioides). Dogbane (Apocynvm androscemifolium), 
Wild Ginger (Asarum Canadense), Pokeweed (Phytolacca de- 
candra). Brake (Pterin aquilina). Wood Fern (Aspidium Ifotie- 
41 
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boraGense),Tlovfermg'Fern (Osmundaregalis), Clubmoas (Ly- 
copodium. olaoaium}. Several of the preceding are the Ameri- 
can analogues of European epcciea that enjoy, perhaps witliout 
reason, a gi'cater reputation ttian the American ones. The 
American representative a of numerous other European species 
will undoubtedly be found to poaseaa equal virtues with their 
foreign congeners ; and not a few of these have already acquireiJ 
considerable standing, 

A nnmber of our native plants, much larger than is generally 
supposed, are worthy of cultivation for ornament. Our penin- 
sula affords some of the most magnificent shade trees known. 
The Sugar Maple (Ae&r saccharinum) has no superior, while 
the Silver Maple {Acer dasycarpum). Tulip tree (Liriodendron 
tvlipifera), Basswood (TUia Americana), Locust (^SoHnia psew- 
do-acacia), Kentucky Coffee Boan (Gymnocladus Canadensis), 
Honey Locust (Oleditschia Iriacanthus), Wild Black Cherry 
(PrMnusseroiina), Butternut [Juglans eiM^ea), Black Walnut 
(Juglans nigra), Balm of GJilead (Fopulus balsamifera var. can- 
dicans), and a number of others have long been extensively 
employed for shade and ornaraeut. Besides these, our Ilora is 
rich in coniferous evergreens, of which the White Pine (^Pimts 
strobus), Hemlock (Abies Canadensis), Balsam Fir (Abies ba^ 
3amea), Black Spruce (Abies nigra). Arbor Yitje (Thuja occidenr 
talis), improperly called White Ocdav, and Red Cedar (Jv.nip&- 
vws Virginiana), are in greatest favor; while few trees offer a 
more graceful foliage than our Tamarack (Larix Americana). 
Of smaller sized ornamental trees may be mentioned the Hop 
Tree (PtdeatrifoKata), Striped Maple '(^cer Pennsylvanicum) 
cultivated in Eurooe, Red Bud (Cercis Canadensis), Wild Crab 
Apple (Pyrus coronaria), Mountain Ash (Pyrus Amm-ioana), 
Flowering Dogwood (Cornus Jiorida). Among shrubs orna- 
mental in cultivation we have Stag's Horn Sumac {Rhus typhi- 
na). Burning Bush (Euonymus airopurpureus), Nine Barfe 
(Spircea opulifolia). Flowering Raspberry {Rubus odoratm and 
B. Nitikanus), Snow Berry (Sympkoriaarpus raoertwsus). Bed 
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Berried Elder (Sambucus pubeiis) an attractive object at Mack- 
inac aad northward, Snowball (Viburnum opulus), Bear Berry 
(Arclostaphylos uva-uTsi), Sheep Laurel (Ealmm auguslifoUa), 
which, with its beautiful aad showy piolt flowers, is very abun- 
dant at Thunder Bay, Trailing Red Cedar (Jumpeius T rg n 
ana var, humilis). Juniper (Juniperus communis) Ame C'in 
Tew {Taxus hacerda var. Canadensis). Of herbaceous plinte 
attractive for the beauty of tbeir flowers or the pecul a ty of 
fetoir foliage may be mentioned the Wild Columbiuo ( ■l^M I ffM 
Canadensis), more desirable than the foreign species. White 
Pond Lily (Nympkcea odorala) the various species of Yiolets, 
American Pitcher Plant (Sarracenia pu'/jmrea),'Dodd&T (C7ms- 
cuta Gronomi), Sundew (Drosera rotundifolia), Fringed Poly- 
gala (Polygala paudfolia), Wild Lupine (Jjwpinws perennis), 
Goat's Hue {Tepkrom Firpim'anffl), Silver Weed (I'otentilla an- 
aerina), Great Willow Herb ( EpiloUuvi augudifoliunh), Evening 
Primrose {(Enntherabi&Mds), Wild Valerian (Vcieriana sylva- 
6iea), Blazing Star (Liatris spicato), SUky and Azure Asters 
(Asler sericetis and A. azureus). Compass Plant and Prairie 
Bock (SilpMum laciniatum and S. lerehinthinaceum), Cardinal 
Flower (^Lobdia cardinalis), Syphilitic Lobelia (Ldidia syphUi- 
Hca), Painted Cup CasHUna cocdnea), Hairy Puccoon (Liiiws- 
permum hirium), Moss Pink (Phlox subulala), Fringed and 
White Gentians (Gentiana crimla and O. Alba), Pleurisy Root 
(ABol&pias ivherosa). Flowering Spurge {Euphorbia corollala) 
Showy Orchis (Orchis speotabilis). Large Round-leaved Orchis 
(Platanthera orbiculala), Yellow. Fringed Orchis"' (i". aJwim), 
Large Purple Fringed Orchis (P.Jiimbriata), Grass Pink (Calo- 
pogonpulcheUus), Show J huAy a Slipper (Gypripedium ^ecla- 
Me), Turk's Cap Lily (Lilium superbum), Spiderwort (Trades- 
caniia Virginica) and Maiden's Hair Pern (Adiantunipedoium). 
Among climbing and trailing plants may be mentioned, besides 
oar native grapes and the trailing Bearberry, Red Cedar and 
Tew, our far famed American Ivy (Ampdopsis ifuin^e/olia)) 
our Virgin's Bower (Glematis Virainiana), the Climbing Bitter 
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Sweet (Oelastrus scandens), and a delicate herbaceous vine, 
Olimbing' Fumitory (Adlumia cirrhosa) seen only on Middl*i 
Island of Lake Huron. 

The Floras of the various eectiona of the peninsula are nol 
yet sufficiently made known to justify any extended discuaaion, 
of the geograpbica! distribntion of the specica. Such facts afi 
have been collected, however, foreshadow tlie nature of Bome 
general conclusions to which even now a brief reference may 
bo made. 

A large proportion of al! oui speetea are generally distrib- 
uted, but the noi thorn half of the peninsula receives a very 
considerable nunibci ol Uiaiacteiietic noithem types. There 
is no definite line separating the boreal types from the austral, 
but in traveling northward we find a continual accession ol 
forma more and more excluaively northern, until in the extreme 
northern limit of the district under consideration we find oui- 
eelves for the fitst time within the range of such species ae 
PriTmiia /arinosa, Mitnvlus Jamesii, Veronica alpina, TriglQchin 
Tnaritimum, var elalum, Odypso boredis, To/ieldia glutinom, 
&c. A few species m that part of the district are almost or 
quite restricted to the White Mountains in their eastward dis- 
tribution, while most of the others which characterize the north- 
ern district occur also in New York and Pennsylvania, and 
extend southward along the Alleghanies. It is worthy of par- 
ticular remark that many of the species of Pennsylvania and 
New York are found in Michigan in a latitude considerably 
higher; whUe, in accordance with this fact, several of the spe- 
cIgb whoso northern limit is in Ohio are found, further west, to 
have extended up into Michigan. The following are examples 
of species which, on a more easterly meridian, are not known 
to range as far north as our State : Silene Pennxylvanwa 
(Wright), Le^pedeza repens (Wright), Cercis Canadensis, Agn- 
monia parvrflora (Miss Clark), Liatris squarrosa, BudbecMa ^e- 
ciosa, B. fulgida (Miss Clark), Vacdmum vacillaiis, SaUdlaria- 
. integrifolia (Wright), Genliana cchrole.uca (Miss Glaik). A ffiw 
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more strictly Atlantic coast speciea, also, reappear in our State, 
mostly on a higher parallel than in their eastern habitat. Such 
are Sesmodium Icevigalum (Wrig'ht), Z>. strictum (Wright), Co- 
reopsis trichosperma (Wright), XJbricularw. purpurea (Wright), 
Aimidci cannaUna (Wright), Barlonia teneUa (Wright), SwMax 
famnifolia — though the appended authorities in these liste 
show that I have not generally verified the identificationB. 
Et would seem then that the isofloral lines, like the isothermal 
ones, are, in their westward prolongation, deflected somewhat 
toward the north, though the deflection is considerably more la 
the former than the latter. 

The following is a list of the species which have not been 
observed aonth of the mouth of the Saginaw river. It cannot 
by any means be asserted, however, that none of these occur 
in the more southern counties, though very few, if any, will be 
discovered as far south as Ann Arbor : 
List of Native Plants not observed south of the mouth of Saginaw 



nultiflda, 



Oorydalie aurea, 

" gl.«o», 
Sisymbrium arabidoidos, 
Turritis glabra, 
" stricta, 
Barbarea vuljjaris, 
Sisymbrium caneseena, 
Catile Americana, 
Viola rotund if olia, 
Sudaonia tomcntosa, 
Drosera rotundii'olia, 
Geranium Robertiannm, 
Acer Pennsylvanicum, 
Acer spicatum, 
Eubua Nutkanua, 
Pyrus Americana, 



Amelanchior Canadensis, 
vara, botryapium & alaifolia, 

Epilobium palustre, var. liniare, 

Kibes lacustre, 
" prostratum, 

Lonicera parviiiora, 
" hu-suta, 

Nardosmia pahaata, ■ 
Aster simplex, 
Soli da go puberal a, 

" stricta, 

" Houghtonii, 
Ooreopaia lanccolata, 
TanacetuiTi Huronense, 
Artemeaia Canadensis, 

" Ludoviciana,. 
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vav, gnaphalodi!s, 
Antennaria Margaritacea, 
Gii-eium Pitcheri, 

" und datum, 
Hieracium Canadeiiee, 
Chiogeiies hispidula, 
Kalmia anguatUblia, 

" glauca, 
Ledum latifolium, 



Primula farinosa, 
Mimulus Jameeii, 
Veronica Alpina, 
Gerardia aapera, 
Halenia deflexa, 

var. linearis, 
Blitum capitatum, 
Polygonum articulatum, 

" cilinode, 
Rumes altiesimus, 
" ealicifoliue, 
Oorylue rostrata, 
B etui a papyracoa, 
Betula lenta, 
Alans incaua, 
Populus balsamifera, 
Pin us Banksiana, 

" rceiiioaa, 
Abies Fraseri, 

Juniper us Virginian a, 

var. humilis, 
Taxue baccata, var, Canadensii 
Fotaraogston pectinatus. 



Triglochin maritimiini, 



var. elatuin, 
Good ye ra repeiis, 
Galypso borcalis, 
Tipulaiia discolor, 
Gorallorhiaa Macraai, 
Iris lacustris, 
'i'rilliura erytbrocarpum, 
Smilacina trifolia, 
Streptopua rose us, 
Tofieldia glutinosa, 
L«zula pilosa, 
Juncus fllit'ormis, 
" Baltic us, 
" articulatus, 
" nodoaus, 
Eleooharis rostellata, 

" intermedia, 
Oarex gynocratea, 

ecirpoidea, 

trisperma, 

Crawei, 

(Ederi, 

grisea, 

aristata, 
Ziaauia aquatic a, 
Calamagrostia arenaria, 
Oryzopsis asperifolia, 
Poa Bcrotina, 
Triticum dasystacbyum, 
Elymus mollis, 
Aira oaespitoea, 
Triaetum subs pic atum, 
, Equisetum sylvaticum, 

" scirpoides, 

Allosorus atropnrpureus. 
Aspic nium Eula-muraria, 
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var. Bigclovii, 
Ijjco podium annotiiiuuj, 
" CO in pi an at u If I. 



Asplenium I'dchoraancs, 
Woodaia Jivensis, 
Cyetopteris fragilis, 
Ljcopodium inundatiim, 

Fatnre obsetvatioHS will undoubtedly greatly reduce tJie fore- 
going list, as well as tlie following: 

List of Tiatioe Plants seen only on the southweslem slope of the 
Peninsula. ' 



Amorpha canesceuB, 
DeBmodium citnesceas, 
Leapedeza Yiolacea, 

var. auguetifolia, 
Lespedeza hirta, 
Ludwigia alteruifolia, 
Ohrysoplenium Americanum, 
Hydro CO tyle umbellata, 
EryDgium yuccaefolium, , 
Thaspium barbinode, 
" trifol latum, 
Vei'Qonia fasciculata, 
Liatrie apicata. 
Soli da go ulmifolia, 
Silphium laciniatum, 

" integrifoliuni. 
Echinacea purpurea, 
Helianthus Occident alia, 
Hieraciuia Uronovii, 
Lyaiuiachia lanceolata, 

var. hybrida, 
Mimulue alatue, 
Veronica anagallis, 
Bucbnera Americana, 
Gerardia auriculata, 
Scntdlaria pilosa, 
Cuscuta Gronovii, 



Bartonia teaelJa, 
Bcehmeria cylindriea, 
Oeltis occidentalis, 
var. eras si folia, 
Triglochiu palustre, 
Sclieueiizeria paluetris, 
Sagittaria pusilla, 
Gymnadeuia tridontata, 
SpirantheE gracilis, 
Pogonia ophiogloasoides, 

" pendula, 
Microstylia opbioglossoides, 
Lip aria lilii folia, 
Zygadeniis glaucua, 
Gommelyna Virginica, 
Hriocaulon aeptangulare, 
Cyperua atrigosue, 

" pliymatodea, 
liemicarpha s«b8c[uarroBa, 
Eieocbaria acicula^'is, 
Fimbriatylia apadicea, 
Agrostis scabra, 
Mulileabergia glomerata,. 
St) pa avenacoa, 
Tricuspis aeslerioidea, 
Glyceria Canadcnsia, 
Pauicum iili forme. 
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Oonchrus tribulmdes, Aspidlnm Novoboraoeusc, 

Aaploniuni aiiguatifoliura, 

At Stone island and Drummoiid's island some pains were 
taken to make out pretty extended liata of the plants noticed, 
Stone island is the middle one of thvee email islands in Saginaw 
Bay, lying near the east sliore. The following species were 
noted at these two localities. 

1. — VegBlation of Slone Island, Saginaw Bay. 

PiuTis Strobus, Thuja occidentalis, Tilia Americana, Pteris 
iiquilina, Geranium Robertianum, ActEoa spicata, Trillium 
turn, Smiiacina bifolia, Ribes cjnoabati, Galium 

OratEegus coccinea ? Rhus glabra, 11. Toxicodendron, Zan- 

thosjlura Americanum, Ehua typhiua, Erigeion Philadelphicnm, 
Ai^uilegia Canadensis, Sassafras officinale, Vitis cordifolia, 

Quercna tinctoria, Smilax 7 Geranium maculatum, Prunue 

, Achillea millefolium, Viola cucullata, Enpatorium perfolia- 

tam. Anemone Pennsylvanica, Fragaria Virginiana, Kubus 
(small vine), Galium trifiduni. Ranunculus abortivus, Erigeron 
Phil adelphi cum, Ilubns villosna, Podophyllum pcltatum, Sani- 
cula Canadensis, Kibes floridum, Carpinua Americana, Hyposys 
srecta, Oratsegna tomentosa, var, mollis, Potentilla Canadensis, 
Acer 6accharinu:n, Acer nigrum, Potentilla anserina, Castilleia 
coccinea, Apocynum androsB^mifolium, Eosa blanda, Calyetegia 

spithamaia, Nabalus , Iria versicolor, Po!yga!a senega, 

Brunelia vulgaris, Stcllaria lougifolia, Turritis stricta, Hera- 
cleum lanatniQ, Thalictrum cornuti, Comua atolouifera, Cornna 
paniculata, Linaiia Canadensis, Cypripedium pubescens, An- 
tennaria plantaginifolia. 

2. — Fvora of Drummond's Inland. 

Oivsium undulatum, Lonicera parviflora, Platanlliera orbicu- 
lata, Abies alba, Aclsea spicata, var. alba, Castilleia coccinea, 
Lycopodium clavatum, Flatantbera dilatata, Hypericum prolifl- 
cum, Brunelia vulgaris, (a variety witk white corolla,) Eupato- 
viimi porfol latum, Oalamintba glabella, var. NtitalJii, Usnea 
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barbata, Parnassia palustris, Ljcopus Europaeua, var, uiuuatua, 
irctostaphjloH Uva-ursi, Primula faviaosa, Solidago Hough- 
tonii, Solidago stvicta, Platantbera psycodes, Spiraqtlies tatifo- 
!ia, Eicocharia rostellata, Ptcris aquilina, Campanula rotundi- 
folia, very abundant, Juncua articulatus, Anemone Vij'giniapa, 
Botrycbiura Virginicum, Alnua incana, abundant, Spiraaa opuli- 
Mia, common, Rosa lucida, Tbiija occidcntalie, Laris Americana, 
Abies balsamea, Pinua re^iinosa, Acer aaciifaarinum, Pag'wa fer- 
enginea, Populus treniuloides, Clintonia borea,!f8, Qiiercus rubra, 
Corjdalia aurea, Oorniis atolonifera, Fragaria Virginiauii, Cor- 
aus circinata, Betula papyracea, Epilobium aiiguatifbliutii, Ge- 
Fanium Caroliniamiii, Blitom capitatum, Polygoauiii oilinode, 
Pinus etrobus, Acer epicatum, Acer Pcnnsylvaiiicum, liuliua 
triflorus, Taxus baccata, var. Canadenaia, Aiulia niidicaulis, 
Diervilla triiida, Oorims Canadensis, Cliimaphila umbellata, 
Rbua toxicodendron, Rnmex acetoet'lia, Amelancliicr Cauaden- 
ais, Oorydalie glauca, Roaa blanda, Piilix Candida, Salix lucida, 
Bpilobinm coloratura, PotentiJIa tVuticoaa, Salix pi^di cell aria, 
Smilacina racemoaa, Lonicera hirsuta, Phyaalia viacosa, Ribes 
lacustris, Lycopodium inundatum, Lycopodium hicidalum, Mel- 
ampjrum Americanum, (Enolbera biennia, Achillea millefolium, 
{Jeum Btrictum, Lonicera parviflora, Ostrya Virginica, Tilia 
Americana, Erigeron Canadonso, Symphoricarpua raoemosus, 
Sambucus pubens, Chenopodium hybridum, Aster cordifolius, 
Pot^ntilla Norvegica, Blephilia ciliata, Ulmna Americana, San- 
icula Warilandica, Aaemone riiultifida, Prunus Tirginiana, 
Fraxinus Americana, Betula lenta, Prunua pumila, Cornus Can- 
adensis, LinuEea borealia, Abiea nigra, Juniperus communis, 
Janiperua Virginiana, var, hnmilis, Populus balaamifera, Gay- 
lussacia resinosa, Spirea salicifolia, Comandra umbellata, Tri- 
glochin maritimum, var. elatum, Viola cucullata, Brunelia 
vulgaris, Seneciu aureus, var, balaamilEe, Polygala aenoga, Iria 
Eacuatrie, PotentilJa aneerina, Ribes birtellum, Eupatorium pur- 
pnreum, Tofieldia glutinosa, Lilium Fhiladelphicum, Antennaria 
margaritacea, Zanthoxylum Americanum, Anemone Pennsyl- 

. 42 
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vanica, Uiboa hirtellum, Vitis cordirolia, Trillium g-fandi- 
florum, Elymus Canadensis, Corrnis circinata, Geranium Kob 
ertianum, Salix humilis, Lathyrus paiustris, Salix . eericea, 
Jancus nodosus, Salix discolor, Salix eriocephala, Juucnu 
Balticus, Equisetum aylyaticum, Equisetum variegatum, Ca- 
rex granularis, Lolielia Kalmii, Carcx eburnoa, Solidago 
Canadensis, SoUdago lanceolata, Oarex gfisea, var. mvitica, 
Oares (Ederi, Erigcron Philadclphicum, Poljgala paucifolia, 
Ojpripedium puljeecens, Fraxinus pubescens, Hieraoium Can- 
adense, Hypericum Canadense, Solidago puberula, Solidago 
Ohioonaia, Erigeron etrigosum, Aster ericoides, Erigeron Can- 
adeuae, Mulgedium leucophseum, Nepeta cataria, Kumex cris- 

pus, Aralia racemoaa. Aetata epicata, Aster ? Naum- 

borgia thyrsiflora, Aster ptarmicoides, Abies Canadensis, Pop- 
u3«s gran did entata, Lappa major, Aster cordifaliua, AbieB 
balsamea, Pyrola elliptica, Coreopsis lanceolata, Lathyrua mar- 
itimuSj Lycopodium clavatnoQ, Apocynum androssemifolium, 
Aster sagittifoUus, Equisetum hyemale, Equieetum arvenee, 
Pteris aqailina, San guin aria Canadeusia, Corylua roatrata, 
Cirsiuin muticum, Pasticaca sativa, Galeopais Tetrabit, Stel- 
laria longifolia, Mentha Cauadensis, Bupatorium perfoliatum, 
Ribea floridum, Populns dilatatas, Lathyrus paluetiis, Gentiana 
detonsa, Solidago nemoralis, Cystopteris fragilis, Ranunculus 
abortivus, Artemisia Canadensis, Campanula aparinoidee. Poly- 
podium vulgare, Total observed, 189 species. 
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